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Description 
TECHNICAL FIELD 

The present invention relates to an exhaust purifi- 
cation device of an internal ccMTdjustton engine accord- 
ing to the preamble of claim 1. 

A diesel engine in which an engine exhaust pas- 
sage is branched to a pair of exhaust branch passages 
for purifying Np^ a switching valve is disposed at the 
branched portion of these exhaust branch passages to 
alternately guide the exhaust gas to one of the exhaust 
branch passages by a switching function of the switch- 
ing valve, and a catalyst which can oxidize and absorb 
the NOx is disposed in each of the exhaust branch pas- 
sages is well loiown (refer to Japanese Unexamined 
Patent Publication No. 62-1068^). In this diesel en- 
gine, NO^ in the exhaust gas introduced into one ex- 
haust branch passage is oxidized and absorbed by the 
catalyst disposed in that exhaust branch passage. Dur- 
ing this time, the inflow of the exhaust gas to the other 
exhaust branch passage is stopped and,', at the same 
time, a gaseous reducing agent is fed into this exhaust 
branch passage. The NO^ accumu^ed in the catalyst 
disposed in this exhaust braru^ passage is reduced by 
this reducing agent. Subsequently, after a short time, the 
introduction of the exhaust gas to the exhaust branch 
passage to whic^ the exhaust gas had been introduced 
heretofore is stopped by the swritching function of the 
switching valve, and the introduction of the exhaust gas 
to the exhaust branch passage to which the introduction 
of the exhaust gas had been stopped heretofore is start- 
ed again. 

However, when the introduction of the exhaust gas 
to a pair of exhaust branch passages Is alternately 
stopped, the temperature of the catalyst in the exhaust 
branch passage on the side where the introduction of 
the exhaust gas was stopped is gradually lowered in the 
period where the introduction the exhaust gas Is 
stopped and is lowered to a considerably tow tempera- 
ture near the time when the introduction of the exhaust 
gas is started again. When the temperature of the cat- 
alyst becomes tow in this way. there arises a problem in 
that the catalytic function of the catalyst is lowered, and 
therefore the oxidation and absorption function of Np^ 
Is not sufficiently carried out In the period from when 
the introduction of the exhaust gas is started to when 
the catalyst temperature rises, the NC^ is not absorbed 
by the catalyst and thus is discharged to the atnrK)s- 
phere. 

Also, in this diesel engine, a pair of exhaust branch 
passages must be provided, and a switching: valve be- 
comes necessary. Therefore, the construction becomes 
complex. Further, the switching vatve is always exposed 
to the high temperature exhaust gas. and therefore 
there arises a problem of durability of the switching 
valve. Also, from the viewpoint of the absorption of NO^ 
one catalyst is always idle, and therefore there is anoth- 



er problem such 4hat the e catalyst which is provid- 
ed is not effectively utilized for the atisorption of Np^. 

From the JP3135417 a NOx renrwving device is 
tcru>wn which comprises an NOx absorbent t>eing dis- 

s posed in an exhaust passage of an engine for storing 
NOx. The exhaust gas continously flows into the NQx 
absorbent during an operation of the engine. A high tem- 
perature gas generation unit is provided which gener- 
ates a high temperature gas of low Og concentration. By 

10 this ^s, the NQx is released from the absorbent and 
passed through a reduction catalyst in which the Nox is 
decomposed into N2 and p2. In the device according to 
me JP31 3541 7 a separate high temperature generation 
unit and a reduction unit is necesarry in order to reduce 

IS the NOx. additional to the absorbent unit 

DISCLOSURE OF THE INVENTION 

An c^Ject of the present invention is to provide an . 
20 exhaust purificalion device which can efftctently absorb 
Npx without a complex construction of the exhaust sys- 
tem and can release the absorbed NO^ according to 
need. This object is achieved by the features according 
to ctairh 1 . 

zs Further improvements are the subject-matter of the 
appended dependent claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

30 Figure 1 is an overall view of an internal combustion 
engine; Fig. 2 is a diagram showing a map of a basic 
fuel injection time: Fig. 3 is a diagram showing a change 
of a correction coefficient K; Fig. 4 is a graph schemat- 
ically showing the concentration of unbumt HC and CO 

35 in the exhaust gas and oxygen discharged from the en- 
gine; Fig. 5 is a diagram for explaining an absorption 
and releasing operation of the NO^; Fig. 6 is a diagram 
showing an absorption rate of Np^; Fig. 7 is a diagram 
showing a control of the air-fuel ratio; Fig. 8 is a flow 

^ chart showing an interruption routine; Fig. 9 is a flow 
chart for calculating a fuel injection time TAU; Rg. 1 0 is 
an overall view showing another embodiment of the tn- 
temal combustion engine; Fig. 11 Is a graph showing an 
output of the air-fuel ratio sensor. Fig. 12 is a flow chart 

« for calculating a feedback correction coefficient F; Fig, 
13 is a flow chart for calculating the fuel injection time 
TAU; Fig. 14 is an overall view showing still another em- 
bodiment of the internal combustion engine; Fig. 15 is 
an overall view showing stilt another embodiment of the 

so internal combustion engine; Rg. 16 is an overall view 
showing further stilt another embodirhent of the internal 
combustbn erigine; Rg. 17 is a flow chart showing an 

— Interruption routine; Fig. IB is a flow chart showing a 
main routine; Fig. 1 9 is an overall view showing f urther- 

S5 more stiil another embodiment of the internal combus- 
tion engine: and Fig. 20 is a flow chart for performing 
the NOy releasing processing. 
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BEST MODE FOR CARRYING OUT THE INVENTION 

Figure 1 shows a case where the present invention 
is applied to a gasoline engine. 

Referring to Fig. 1 , 1 denotes an engine body; 2 a 
piston; 3 a combustion chamber; 4 a spark plug; 5 an 
intake vatve; 6 an intake port; 7 an exhaust valve; and 
8 an exhaust port, respectively. The intake port 6 is con- 
nected to a surge tank 10 via a corresponding. branch 
pipe 9. and a fuel injector 1 1 injecting the fuel toward the 
interior of the intake port 6 is attached to each branch 
pipe 9. The surge tank 10 is connected to an air cleaner 
14 via an intake duct 12 and an air flow meter 1 3. and 
a throttle vatve 15 is disposed in the intake duct 1 2. On 
the other hand, the exhaust port 8 is connected via an 
exhaust manifold 16 and an exhaust pipe 17 to a casing 
1 9 including the NO^ absorbent 1 8 therein. 

An electrons control unit 30 comprises a digital 
computer and is provided with a ROM {read only mem- 
ory) 32. a RAM (random access memory) 33, a CPU 
(microprocessor) 34, an input port 35, and an output port 
36. which are interconnected by a bidirectibnal bus 31. 
The air flow meter 13 generates an output voltage pro- 
portional to the amount of intake air, and this output volt- 
age is input via an AD converter 37 to the input port 35. 
A temperature sensor 20 generating an output voltage 
proport tonal to the exhaust temperature is attached in 
the exhaust pipe 17 upstream of the casing 19, and the 
output voltage of this temperature sensor 20 is input via 
the AD converter 38 to the input port 35. Also, an engine 
speed sensor 21 generating an output pulse expressing 
the engine speed is connected to the input port 35. On 
the other hand, the output port 36 is connected via the 
corresponding driving circuits 39 and 40 to the spark 
plug 4 and fuel injector 1 1 , respective ty. 

In the internal combustnn engine shown In Fig. 1 , 
the fuel Injection time TAU is calculated based on for 
example the following equatlwi. 

TAU = TP-K 

where, TP is a basic fuel injection time, and K is a 
correction coefficient The basic fuel injectton time TP 
shows the fuel injection time necessary for bringing the 
air-fuel ratto of an air-fuel mixture fed into the engine 
cylinder to the stoichiometric air-fuel ratio. This basic fu- 
el injection time TP is found in advance by experiments 
and is stored in advance in the ROM 32 in the form of a 
map as shown in Fig. 2 as the f urw:tion of an engine load 
Q/N (intake air amount Q^englne speed N) and the en- 
gine speed N. The correct ton coefficient K is a coeffi- 
cient for controlling the air-fuel ratio of the air-fuel mix-- 
ture fed Into the engine cylinder, and if K = 1.0. the air- 
fuel ratto of the air-fuel mixture fed into the engine cyl- 
inder becomes the stolchtometric air-fuel ratto. Contrary 
to this, when K becomes smaller than 1 .0, the air-fuel 
ratto of the air-fuel mixture fed into the engine cylinder 



becomes larger than the stoichtometric air-fuel ratio, 
that is, becomes lean, and when K becomes larger than 
1 .0. the air-fuel ratto of the air-fuel mixture fed into the 
engine cylinder tracomes smaller than the stoichtomet- 
s ric air-f uei ratto, that is. becomes rich. 

This correction coefficient K is controlled In accord- 
ance with the operating state of the engine. Figure 3 
shows one embodiment of the control of this correction 
coefficient K. In the embodiment shown in Fig. 3, during 
10 a wamn-up c^eratton. the correction coefficient K is 
gradually towered as the engine cooling water temper- 
ature becomes higher. When the wamn-up is completed, 
the correction coefficient K is maintained at a constant 
value smaller than 1 .0. that is, the air-fuel ratio of the 
IS eiir-f uel mixture fed into the engine cylinder is maintained 
as lean. Sut)sequehtly, when an acceleratton operation 
. is.carried out. the correction coefficient K is brought to. 
for example, 1 .0. that is, the air-fuel ratio of the air-fuel 
mixture fed into the engine cylinder is brcHjght to the sto- 
20 tohiometric air-fuel ratto. When a full toad operation is 
carried out. the correction coefficient K is made larger 
than 1 .0. Namely, the air-fuel ratio of the air-fuel mixture 
fed into the engine cylinder is made rich. As seen from 
Fig. 3, in the embodiment shown in Fig. 3. except for the 
2S time of the warm-up operation, the time 'of the acceler- 
ation operation, and the time of the full load operation, 
the air-fuel ratto of the air-fuel mixture fed into the engine 
cylinder is maintained at a constant lean eur-fuel ratio, 
and accordingly the lean alr^uel mixture is burned in a 
30 majority of the engine operatton region. 

Figure 4 schematically shows the concentratton of 
representative components in the exhaust gas dis- 
charged from the combustion chamber 3. As seen from 
Fig. 4, the concentration of the unburnt HC and CO In 
3S the exhaust gas discharged from the combustion Cham- . 
ber 3 is Increased as the air-fuel ratto of the air4uel mix- 
ture fed into the combustion chamber 3 becomes richer, 
and the concentration of the oxygen O^ in the exhaust 
gas discharged-from the combustton chamber 3 is in- 
40 creased as the air-fuel ratio of the air-fuel mixture fed 
into the combustion chamber 3 becomes leaner. 

The NO, absorisent 18 contained in the casing 19 
uses, for example, alumina as a carrier. On this carrier, 
at least one substance selected from alkali metals, for 
4B example, potassium K, sodium Na, lithium LI, and cesi- 

um Cs; alkali earth metals, for example, barium Ba and 

calcium Ca; rare earth metals, for example, lanthanum 
La and yttrium Y; and prectous metals such as platinum 
Pt. is carried. When referring to the ratto between the 
so air and fuel (hydrocarbons) fed into the Intake passage 
of the engine and the exhaust passage upstream ol the 
Npx absorbent 16 as the air-fuel ratio of the inflow of 

exhaust gas to the NCi^ absorbent 1 8. this NC^ absort>- 

ent 1 8 performs the absorption and releasing operatton 
ss of NOx by absorbing the NO^ when the air-fuel ratio of . 
the inflow of exhaust gas is lean, while releasing the ab- 
sorbed NOt^ when the concentration of oxygen in the In- 
flow of exhaust gas falls. Note that, where the fuel (hy- 
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drocartx^ns) or air ts not fed into the exhaust passage 
upstream of the Np^ absorbent 18. the air-fuel ratio of 
the inflow of exhaust gas coincides with the air-fuet ratio 
of the air-fuel mixture fed Into the combustion chamber 
3, and accordingly in this case, the NQ^ absortterrt 18 s 
absorbs the NO^ when the air-fuel ratio of the air-fuet 
mixture fed into the combustion chamber 3 is lean and 
releases the atisorbed NO^ when the concentration of 
oxygen in the air-fuel mixture fed into the combusticm 
chamber 3 is lowered. io 

When the above-mentioned NO^ absorbent 18 is 
disposed in the exhaust passage of the engine, this NO^ 
absorbent 18 actually performs the absorption and re- 
leasing operation of NO^. but there are areas of the ex- 
act mechanism ol this absorption and releasing opera- is 
tton which are not clear. However, it can be considered 
that this ^>8orption and releasing operation is conduct- 
ed by the mechanism as shown in Fig. 5. This mecha- 
nism will be explained by using as an example a case 
where platinum Pt and barium Ba are carried on the car- so 
rier, but a simitar mechanism is c^tained even if another 
precious metal, alkali metal, alkali earth metal, or rare 
earth metal is used. 

Namely, when the inflow of exhaust gas becomes 
conskierably lean, the concentratkm of oxygen in the in- 25 
flow of exhaust gas is greatly increased. As shown in 
Fig. 5(A), the oxygen is deposited on the surface df 
the platinum Pt in the form of O^'. On the otfier hand, 
the NO in the inflow of exhaust gas reacts with the O^' 
on the surface of the platinum Pt and becomes NO^ 30 
(2NO 2NO2). Subsequently, a part of the pro- 

duced NO2 is oxidized on the platinum Pt and absorbed 
into the absorbent. While bonding with the barium oxide 
BaO, it is diffused in the absorbent in the form of nitnc 
acid kins NO3- as shown in Fig. 5(A). In this way, NQ^ 3S 
is absorbed into the NO^ absorbent 18. 

So k>ng as the. oxygen concentration in the inflow 
of exhaust gas is high, the NQ^ is produced on the sur- 
face ol the platinum R, and so king as the NO^ atisorp- 
tion ability of the absorbent is not saturated, the NO^ is 40 
absorbed into the absorbent and nitric acid »ns NC^- 
are produced. Contrary to this, when the oxygen con- 
centration in the inflow of exhaust gas is towered and 
the production of NC^ is lowered, the reaction proceeds . 
in an inverse direction {NO^ -> NOg). and thus nitric ackf 4S 
ions NO3* in the absorbent are released in the form of 
NOg from the absorbent. Namely, when the oxygen con- 
centration in the inflow of exhaust gas is k>wered. =the 
NOy^ is released from the NO^ absorbent 18. As shown 
in Ftg. 4, when the degree of leanness of the mflow of so 
exhaust gas becomes low. the oxygen concentration in 
the inflow of exhaust gas is lowered, and accordingly . 
when the.degree of leanness of the inflow of exhaust 
gas is lowered, the NOt^ is released from the NO^ ab- 
sorbent 18 even if the air-fuel ratio of the inflow of ex- ss 
haust gas is lean. . ... .^^ .^^.t,- . 

On the other hand, at this time, when the air-fuel 
ratk> of the air^uel mixture fed into the combustkxi 



chamber 3 [5 made rich and the air-fuel ratio of the inflow 
of exhaust gas becomes rk:h, as shown in Fig. 4, a large 
amount of unbumt HC and CO is discharged from the 
engine, and these unbumt HC and CO react with the 
oxygen O2' on the platinum Pt and are oxidized. Also, 
when the air-fuel ratio of the infk>w of exhaust gas be- 
comes rich, the oxygen concentratkin in the inflow of ex- 
haust gas is extremely knwered. arul therefore the NO2 
is released from the absorbent. This NO^ reacts with the 
unbumt HC and CO as shown in Fig. 5(B) and is re- 
duced. In this way. when the NO2 no tonger exists on 
the surface of the platinum Pt, the NO^ is successively 
released from the ^isorbent. Accordingly, when the air- 
fuel ratk> of the inflow of exhaust gas is made rch, the 
NOji is released from the NO^ absorbent 18 in a short 
time. 

Namely, when the air-fuel. ratio of the inftow of ex- 
haust gas is made rich, first of all. the unbumt HC and 
CO immediately react with the Og' on the platinum Pt 
and are oxidized. arKl sutisequently if the unbumt HC 
and CO still remain even though the O^' on the platinum 
Pt is consumed, the NOt^ released from the absorbent 
and the NO^ discharged from the engine are reduced 
by these unbumt HC and CO. Accordingly, when the air- 
fuel ratio of the inflow of exhaust gas is made rk:h. the 
NPx absorbed in the NQ^ absort>ent 1 8 is released in a 
short time and in addition this released NO^ is reduced, 
and therefore the discharge of Np^ into the atmosphere 
can be blocked. Also, since the NOj^ absorbent 18 has 
the function of a reductnn catalyst, even if the air-fuel 
ratio of the inflow of exhaust gas is made the stoichio- 
metric air-fuel ratk). the NO^ released from the NOt^ ab- 
sorbent 18 can be reduced. However, where the air-fuel 
ratk> of the Inflow of exhaust gas is mads the stoichlo- 
metrk: air-fuel ratk), the hlO^ is released merely gradu- 
ally from the NO]( absorbent 18, and therefore a slightly 
tong time is required for releasing all NO^ absorbed in 
the NOy absorbent 18. 

When the degree of leanness of the inflow of ex- 
haust gas is knvered as mentksned before, even if the 
air-fuel ratk> of the inflow of exhaust gas is lean, the NO^ 
is released from the NOi^ absorbent 18. Accordingly, to 
release the NO^ from the NO^ absorbent 18, it is satis- 
factory if the concentration of oxygen In Uie inflow of ex- 
haust gas is towered. Note, even if the NOj^ is released 
from the NOt^ at>sorbent 1 8, when the air-fuel ratio of the 
inflow of exhaust gas is lean, the NO^ is not reduced in 
the Npx absorbent 18, and accordingly, in this case, it 
is necessary to provide a catalyst whk:h can reduce the 
NOji downstream of the Np^ absorbent 18 or supply a 
reducing agent downstream of the Np^ absort>ent 18. 
Of course, it is also possible to reduce the NO^ down- 
stream of the Npjj absori^ent 1 8 in this way, but it is rath- 
er preferable that the Np^ be reduced in the Np^ ab- 
sorbent 18. Accordingly, in the embodiment according 
to the present invention, when the NO^ shouki be re-, 
leased from the NO^ at>sorbent IS, the air-fuel ratio of 
the inflow of exhaust gas is made the stobhiometric air- 
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fuel ratio or rich, whereby the NO^ released from the 
Npx at>sort}ent 18 is reduced in the Np^ absorbent 18. 

Figure 6 shows the absorption rate R of the NO^ 
absorbed into the Np^ ^sorbent 18 when the air-fuel 
ratio of the inflow of exhaust gas is lean. Note that, the 
abscissa T shows the temperature of the NO, absorbent 
18. In actuality, the temperature T of the NO, absorbent 
18 becomes ainrtost equal to the temperature of the ex- 
haust gas flowing into the NO, absorbent 18. As seen 
from Fig. 6, when the temperature of the Np^ absorbent 
18 becomes lower than about SOCC indicated by T^, 
the oxidation function of NO, (2NO + O^ 2NO2) is 
weakened, and therefore the NO, absorption rate R is 
lowered. Moreover, at this time, also the, releasing op- 
eration of Npx (NQs' NOg) is weakened, and there- 
fore even if the air-fuel ratio of the inflow of exhaust gas 
is made the.stoichbmetric air-fuel ratk) or rich, it be- 
comes impossible to release the NQ^ from the NO^ ab- 
sorbent 18 well. On the other hand, when the tempera- 
ture T of the Npy absorbent 18 becomes higher than 
about 500<*C indteated by T2, the NO, absorbed in the 
Npx absorbent 18 is decomposed' and naturally re- 
leased from the NO, absorbent 18, and therefore the 
NO, absorption rate is towered. Accordingly, the NO, is 
absorbed well into the NO, absorbent 18 when the tiem- 
perature T of the NO, absorbent 18 is within the prede- 
terminend temperature range (T^ < T < Tg). 

As shown in Fig. 3, in the emt>odiment according to 
the present invention, the air-fuel ratioof the air-fuel mix- 
ture fed into the combustksn chamber 3 is nrtade rich at 
the time of the warm-up operation and at the time of the 
full k>ad operation, and the air-fuel ratio is made the sto- 
ichiometric air-fuel ratio at the time of the a6celeratk>n 
operation, but the lean air-fuel mixture is burned in the 
combustion chamber 3 in the majority of the operation 
region other than these: In ttxia case, the air-fuel ratk>ol 
the air-fuel mbcture burned in the combustion chsmiber 
3 is atK3Ut more than 16.0. In the embodiment shown in 
Fig. 1 , a lean air-fuel mixture having an air-fuel ratio of 
from about 20 to 24 Is burned. When the air-fuel ratio 
becomes more than 1 8.0, even if the three-way catalyst 
has a reduction property under a lean air-fuel ratio, it 
cannot sufficiently reduce the NO^. and accordingly the 
three-way catalyst cannot be used so as to reduce the 
NO;, under such a lean alr^uel ratio. Also, as a catalyst 
which can reduce the NO, even if the air-fuel ratio is 
more than 18.0, there is a Cu-zeolite catalyst, but this 
Cu-zeolfte catalyst lacks heat resistance, and therefore 
the use of this Cu-zeolite catalyst is not preferable In 
practice. Accordingly, in the end, there Is m method of 
purifying the NO, when the air-fuel ratio is more than 
18.0 other than the method of using the NO, absortwnt 
— 18-which is used in the present inventton. 

In the embodimerit accordirig to the present inven- 
tion, as mentioned above, the air-fuel ratio of the air-fuel 
mixture fed into the corpbustion (Camber 3 is made rteh 
at the time of the full load ofieratfoh. and that of the air- 
fuel mbcture Is made the stoichk>metric air4uet ratk) at 



the time of the acceleration <^e ration, and therefore 
NO, is released from the NO^ absorbent 18 at the time 
of the full toad operation and at tiie time of the acceler- 
ation operation. However, when the frequency of such 
5 a full load operation or acceleration operation is tow, 
even tl the NO, is released from the NO, absorbent 18 
only at the time of the full toad operatton and accelera- 
tion dperatton, the absorptton ability of the NO, by the 
NO, absorbent 18 is saturated during the period where 
the lean air-fuel mbcture is burned, and thus the NO, is 
no tonger absorbed by the NO^ absorbent 18. Ac:oord- 
ingty, in the embodiment acxxirdingtothe present inven- 
tion, when the lean air-fuel mixture Is continuously 
burned, as shown in Fig. 7(A). the air-fuel ratio of the 
inflow of exhaust gas is periodically made rich, or the 
air-fuel ratto of the inflow of exhaust gas is periodically 
made the stoichkxnetric^ir^uel ratio as shown in Fig. 7 
(B). Note that, in this case, as shewn in Fig. 7(C), it is 
also possible to periodically tower the degree of lean- 
ness, but in this case, the NO, Is not reduced In the NO^ 
absorbent 18, and therefore, as menticxied before, the 
NO, must be reduced downstream of the NO^ absorbent 
18. 

As shown in Fig. 7(A), looking at the case where the 
air-fuel ratto of the inflow of exhaust gas is periodically 
made rich, a time tg over whtoh the air-fuel ratio of the 
inflow of exhaust gas is made rich is much shorter than 
the time t-, over which the combustion of the lean air- 
fuel mixture Is carried out. Concretely speaking, white 
the time over which the air-fuel ratio of the inflow C3f 
exhaust gas is made rich is less than e^ut 10 seconds, 
the time 1^ over which the combustion of the lean air- 
fuel mbaure Is carried out becomes a time of from 10 
odd minutes to one hour or more. Namely, in other 
words, tg becomes 50 times or more longer than t^ . This 
is true also in the cases shown in Figs. 7(B) and 7(0). 

The releasing operation of the NO^ from the NO^ 
absorbent 18 Is carried out when a ccxistant amount of 
NO, Is absorbed into the NO, absorbent 1 8. for example 
when NO, of 50% of the absorption ability of the NO^ 
absorbent 1 8 is absorbed. The amount of NO, absorbed ^ 
into the NO, absorbent 1 8 Is proportional to the amount ' 
of the exhaust gas discharged from the engine* and the 
NOx concentration In the exhaust gas. In this case, the 
amount of the exhaust gas is proportional to the Intake 
air amount, and the NO, concentratton in the exhaust 
gas is proportional to Vt\e engine toad, and therefore the 
amount of NO, absorbed Into the NC\ absorbent 18 is 
correctly proportional to the amount of intake air and the 
engine load. Accordingly, the anwunt of the NO, ab- 
sorbed in the NO, absorbent 1 6 can be estimated from 
the cumulative value of the product of the amount of the 
Intake air with the engine load, but in ttie embodiment 
acconjing to the present invention, it is simplified and 
the anrraunt of NO, absorbed in the NO, absorbent 18 
Is estimated from the cumulative value of the engine 
speed. 

An explanation will bo made next of one embodi- 
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ment of absorption and releasing control d the NO^ ab- 
sorbent 18 according to the present invention with ref- 
ererx:e to Fig. 8 and Fig. 9. 

Figure B sho\^ an inlerruption routine executed at 
predetermined time intervals. 

Referring to Fig. 8, first, it is judged at step 100 
whether or not the correction coefficient K with respect 
to the basic fuel injecttori time TP is smaller than 1 .0, 
that is, whether or not the lean air-fuel mixture h^ been 
burned. When K < 1 .0. that is, when the lean air-fuel 
mixture has been burned, the processing routine goes 
to step 1 01 , at which the result of addtttcvi of ZNE to the 
current engine speed NE is defined as £NE. According- 
ly, this ZNE indicates the cumulative value of the engine 
speed NE. Subsequently, at step 102, it is judged wheth- 
er or not the cumulative engine speed £NE Is larger than 
the constant value SNE. This constant-value . SNE 
shows a cumulative engine speed from which it is esti- 
mated that NQx in an amount of for example 50% of the 
absorption ability of Np^ is absorbed by the NO^ absorb- 
ent 18. When 2:NE ^ SNE, the processing cycle is com- 
pleted, and when ZNE > SNE. that is, wher) it is estimat- 
ed thm NO^ in an amount of 50% of the NO^ absorption 
ability of the NO^ absorbent 18 is absorbed therein, the 
processing routine goes to step 103. At step 103, it is 
judged whether or not the exfiaust temperature T is low- 
er tfian a constant value T^. for example, aoO'C. When 
T < T-,, the processing cycle is completed, ar>d when T 
^ T^. the processing routine goes to step 104. at which 
the NOy releasing flag is set When the NO^ releasing 
flag is set, as will be mentioned later, the air-fuel ratio 
the air-fuel mixture fed into the engine cylinder is made 
rich. 

Subsequently, at step 105. the count value C is In- . 
cremented exactly by '1'. Subsequently, at step 106, it 
is judged whether or not the count value C becomes 
larger ttian a constant value Cq. that is, whether or not 
for example five seconds have elapsed. When C ^ Cq, 
the processing routine is completed, and when C be- 
comes larger than Cq, the processing routine goes to 
step 1 07. at which the NO^^ releasing flag is reset. When 
the NO]c releasing flag Is reset, as will be mentioned lat- 
er, the air-fuel ratio of the air-fuel mixture fed into the 
engine cylinder is switched from rich to lean, and thus 
the air-fuel ratio of the ^r-fuel mixture fed into the engine 
cylinder is made rich for 5 seconds. Subsequently, at 
step 108. the cumulative engine speed £NE and the 
count value C are brought to zero. 

On the other hand, at step 100, when it is decided 
that K a 1 .0, that is, when the air-fuel ratio of the alr^uel 
mixture fed into the engine cylinder is the stoichiometric 
air-fuel ratio or rich, the processing routine goes to step 
109, at which it is judged whether or not the state of K 
^ 1.0 is continued for a constant time, for example, 10 
seconds. When the state of K ^ 1 .0 is not continued for 
the predetermined' tmne.'^ the processing cycle is conv 
pleted. and when' the state of K ^ 1.0 is continued for 
the predetermined time, the processing routine goes to 



step 110. at which the cumulative engine speed ZNE is 
brought to zero. 

Namely, when the time over which the air-fuel ratio 
of the air-fuel mixture fed into the engine cylinder ts 

5 rr^de the stoichtometrtc air-fuel ratio or rich is continued 
for about 1 0 seconds, it can be considered that most of 
the NO, absorbed in the Npx absort^ent 18 was re- 
leased, and accordingly in this case, the cumulative en- 
gine speed ZNE is brought to zero at step 110. Also, at 

10 step 103. when T < T,. even if the air-fuel ratio of the 
air-fuel mixture fed into the engine cylinder is made rich, 
the temperature of the NO^ absort>ent IB is low, and 
therefore the Np^ is not released from the NO^ absorb- 
ent 18. Accordingly, when T < T^. the processing is de- 

is layed until T becomes equal to or larger than T^, and 
when T becomes equal to or larger than T^, the air-fuel 
ratio of the air-fuel mixture fed into the engirie cylinder.- 
is made ric^. 

Figure 9 shows a catculatton routine of the fuel in- 

20 jection time TAU. This routine is repeatedly executed. 

Referring to Fig. 9, first, at step 200, a basic fuel 
injection time TP is calculated from a map indicated in 
Fig. 2. Subsequently, at step 201 , it Is judged whether 
or not the operation state is a state where combustion 

25 of the lean air-fuel mixture sfiould be carried out When 
it is not an operation state where combustion of the lean 
air-fuel mixture should be carried out. that is, at the time 
of the warm-up operation, acceleration operation, or full 
load operation, the processing routine goes to step 202, 

30 at which the correction coeffictentK is calculated. At the 
time of an engine warm-up operation, this correction co- 
efficient K is a function of the engine cooling water tenv 
perature and becomes smaller as the engine cooling 
water temperature becomes higher within a range IrKli- 

35 cated by K 2 1.0. Also, at the time of the acceleration 
operation, the correction coefficient K is brought to 1 .0, 
and at the tin^e of the full load operation, the correction 
coefHcient K is rr^de a value larger than 1.0. Subse- 
quently, at step 203, the correction coefTicient K is made 

40 Kt, and subsequently; at step 204, the fuel injection time 
TAU (= TP-Kl) is calculated. At this time, the air-fuel ratio 
of the air-fuel mixture fed into the engine cylinder is. 
made the stoichiometric air-fuel ratio or rich. 

On the other hand, at step 201 . when it is judged 

45 that the operation state is a state where combustion of 
the lean air-fuel mixture should be carried out, the 
processing routine goes to step 205. at which it is judged 
whether or not the NO^^ releasing flag has been set 
When the NO^^ releasing flag has not been set, the 

50 processing routine goes to step 206. at which the cor- 
rection coefficient K is made for exarnple 0.6. and sub- 
sequently, at step 207, the correction coefficient K is 
changed to Kt, and then the processing routine goes to 
step 204. Accordingly, at this time, a lean air-fuel mixture 

55 is fed into the engine cylinder. On the other hand, when 
■ it is decided at step 205 that the FslO^ releasing flag-was ^ 
set, the processing routine goes to step 20S.-at which 
the preliminarily determined value KK is cfianged to Kt, 
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and subsequently the processing routine goes to step 
204. This value KK is a value of from aiwut 1.1 to 1.2 
with which the air-fuel ratio of the air-fuel mixture fed 
into the engine cylinder becomesabout 1 2.0 to 1 3.5. Ac- 
cordingly, at this time, the rich air-fuel mixture is fed Into 
the engine cylinder, whereby the NO^ absorbed tn the 
NqKabsort>ent 1 8 is released. Note that at the releasing 
of NO^, where the air-fuel mixture is to be made the sto- 
ichiometric air-fuel ratio, the value of KK is brought to 
1.0. 

Figure 10 indicates another embodiment In this 
embodiment, the same constituent elements as those 
shown In Fig. 1 are indicated by the same reference nu- 
merals. 

As shown in Fig. 10, in this embodiment, an air-fuel 
ratio sensor 22 which can detect the air-fuel ratio over 
a wide range is disposed in,the_ exhaust manifold 16. 
This air-tuel ratio sensor 22 generates an output voltage 
V in accordance with the air-fuel ratio (A/F) as shown in 
Fig. 11. Accordingly, the air-fuel ratio can be learned 
from this output voltage V. The output voltage V is input 
via the AD converter 41 to the input port 35 as shown in 
Fig. 10. 

In the embodiment indicated in Fig. 1 , the value of 
the correction coefficient K is open loop controlled, and 
accordingly there is a risk that the lean air-fuel ratio at 
the combustion of the lean air-fuel mixture and the rich 
air-luel ratio at the releasing of Np^ will deviate from the 
regular air-fuel ratios due to aging, tn the embodiment 
shown in Fig. 10, the air-fuel ratio is subjected to feed- 
back control using the air-fuel ratio sensor 22, whereby 
these lean air-fuel ratk) and rich air-fuel ratio are always 
brought into coincidence with the regular air-fuel ratios. 

IMamely, as shown in Fig. 10, where the air-fuel ratio 
sensor 22 is used, the fuel Injection time TAU is calcu- 
lated based on the following equation: 

TAU = TP-K.F.G 

Here, the basic fuel injection time TP and the cor- 
TBtAkm coefficient K are the same as those used in the 
embodimenta shown in Fig. 1 to Fig. 9, and a feedback 
correction coefficient F and a learning coefficient G are 
newly added to this. This feedback correction coefficient 
F fluctuates so that the air-fuel ratk> coinckles with the 
target air-fuel ratio based on the output voltage V of the 
air-fuel ratio sensor 22, and the learning coefficient G is 
changed so that a fluctuatton around 1.0 occurs. Note 
that, also in this emtxxJiment, the routine shown in Fig. 
8 is used for controlling the NO^ releasing flag. 

Figure 12 shows a routine for calculating the feed- 
back correction coefficient F. which routine is executed 
by interruption at predetermined time intervals. 

Referring to Fig. 12. first of al). at step 300, it is 
judged whether or not the NO^ releasing flag is set 
When the NQ^ releasing flag is. not set the processing 
routine goes to step 301, at which a target air-fuel ratk) 



(A/F)o corresponding to the correction coefficient K is 
calculated. Subsequently, at step 302. the current air- 
fuel ratio (A/F) is cateulated from the output voltage V 
of the air-fuel ratio sensor 22. Subsequently, at step 303. 

s the target air-fuel ratb (A/F)o is compared with the 
present air-fuel ratto (A/F). When (A/F)o > (A/F). the 
processing routine goes to step 304. at which the con- 
stant value a is subtracted from the feedback correction 
coefftoient F. As a result, the fuel injectkxi time TAU Is 

10 decreased, and therefore the air-fuel ratio becomes 
larger. Contrary to this, when (A/F)o S (A/F). the process- 
ing routine goes to step 305, at which the constant value 
a is added to the feedback correctkxi coefficient F. As 
a result, the fuel injection time TAU is prolonged, and 

IS therefore the air-fuel ratk> becomes smaller. In this way. 
the air-fuel ratk> (A/F) is nriaintained at the target air-fuel 

ratk) (A/F)^. 

Subsequently, at step 306. the average value in the 
predetermined period of the feedback correction coetfi- 

20 cient F is defined as the learning coefftoient G. On the 
^ other hand, at step 300, when it is decided that the NC^ 
releasing flag is set, the processing routine goes to step 
307, at which the feedback correctk>n coefficient F is 
fixed to 1.0. 

2S Figure 1 3 indicates a calculation routine of the fuel 
injection time TAU, whteh routine is repeatedly execut- 
ed. This routine is the same as the routine shown In Rg. 
9 except for step 404. 

Namely, referring to Fig. 1 3. first of all. at step 400, 

30 the bask; fuel injectfon time TP is calculated from the 
map shown in Fig. 2. Subsequently, at step 401 , it is 
judged whether or not the operation state is a state 
where combustion of the lean air-fuel mixture should be 
carried out. When the operation state is not a state 

3S where combustion of the lean air-fuel mixture should be 
carried out, that is. at the time of the warm-up operation, 
acceleration operation, or full load operation, the 
processing routine goes to step 402. at which the cor- 
rection coefficient K is calculated. Subsequently, at step 

40 403, the correction coefficient K is brought to Kt, and 
subsequently, at step 404, the fuel injectk^n time TAU (= t 
TP-Kt-F-G) is calculated. At this time, the air-fuel ratio i 
of the air-fuel mixture fed Into the engine cylinder is ' 
made to have the 8tok:hk»netric air-fuel ratio or rich air- 

4S fuel ratio. 

On the other hand, when it Is judged at step 401 that 
the operation state is a state .where connbustksn of the 
lean air-fuel mbcture should be carried out, the process- 
ing routine goes to step 405. at which it is judged wheth- 

so er or not the NO^ releasing flag is set. When the NOt^ 
releasing flag is not set the processing routine goes to 
step 406, at which Vtie correction coefftoient K is ' 
changed to, for example. 0.6, and -subsequently, after = 
the correction coefficient K is brought to Kt at step 407,; 

ss the processing routine goes to step 404. Accordingly, at 
this time, the lean air-fuel mbcture is fed into the engine 
cylinder. On the other hand, when it Is deckied at step 
405 that the NO^, releasing flag was set, the processing 
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routine goes to step 408. at which the preliminarily de- 
termined value I0< is set to Kt, and sut>sequentty, the 
processing routine goes to step 404. This value KK is a 
value of from about 1 .1 to 1 .2. Accordingly, at this time, 
a rich air-fuel mixture is fed into the engine cylinder, s 
whereby the NOt^ absorbed in the NO,^ absorbent 18 is 
released. 

As mentioned before, the learning coefftctent G ex- 
presses an average value of the feedback correction co- 
efnctent F on the predetermined period. This feedback 
correction coefficient F originally fluctuates around 1 .0. 
For example, when assuming that a deposit builds up 
in the nozzle port of the fuel injector 11, the feedback 
correction coefficient F becomes larger than 1 .0 so as 
to maintain the air-fuel ratio (A/F) at the target air-fuel 
ratio (A/F)o. In this way, w^en the feedback correction 
coefficient F becomes larger than 1.0, the learning co- . 
efficient G becomes larger along with this, and thus the 
feedback correction coefTtcient F always fluctuates 
around 1 .0. Accordingly, in this case, when the feedback 
correction coefficient F is fixed to 1 .0. the air^uel ratk> 
(A/F) coincides with the target air-fuel ratio (A/F)o cor- 
responding to the correction coefficient K. In the embod- 
iment shown in Fig. 10, as shown in Fig. 12, when the 
NOx releasing flag is set, the feedback correction coef- 
ficient F is fixed to 1 .0. Accordingly, at this time, the air- 
fuel ratio of the air-f uet mixture fed into the engine cyl- 
inder is brought into a correct coincklertce vnth the air- 
fuel ratk> corresponding to KK. 

Figure 14 shows still another embodiment. In this 
embodiment, an output side of the casing 1 9 Is connect- 
ed via the exhaust pipe 23 with a catalytic converter 25 
including a three-way catalyst. 24 therein. This three- 
way catalyst 24 exhibits a high purification efficiency 
with respect to the CO, HC. and NO^ when the air-fuel 
ratio is nnaintained at approximately the stoichiometric 
air^uel ratio as is well known, but this three-way catalyst 
24 has a high purificatbn efficiency with respect to the 
NOy even vAxen the air-fuel ratio has become rich to a 
certain extent. In the embodiment shown in Fig. 14. a 
three-way catalyst 24 is provkied. downstream of the 
NOy absoibent 18 so as to purify the NO^ by utilizing 
this characteristic. 

Namely, as mentioned before, when the air-fuel ra- 
tio of the air^uel mbcture fed into the engine cylinder is 
made rich so as to release the NO^ from the Np^ ab-" 
sorbent 18. the NO^ absorbed in the NO^ absorbent 18 
is abruptly released from the NQ^ absorbent 18. At this 
tirrte, although the NO^ is reduced at the releasing, there 
is a possibility that all the Np^ is not reduced. However, 
when the three-way catalyst 24 is disposed downsUeam 
of the NO, absorbent 18, the NO^ which was not re- 
duced at the releasing is reduced by the three-way cat- 
alyst 24. Accordingly, by disposing the three-way cata- 
lyst 24 downstream of the Np^ absorbent 18. the Np^ 
purificatkin perfprrnance.can be further improved. 

Figure 1 5 shows more still another embodiment. In 
this embodiment, sttll another catalystk: converter 27 in- 



cluding a threa-way catalyst 26 is disposed between the 
exhaust manifold 16 and the exhaust pipe 17. In this 
way. when the three-way catalyst 26 is disposed near 
the exhaust port 6, the three-way catalyst 26 is in contact 
with exhaust gas having a higher temperature in com- 
parison with the NOjj absorbent IB and the three-way 
catalyst 24, and therefore the three-way catalyst 26 
abruptly rises in ite temperature after a start of the en- 
gine in comparison with the Np^ absorbent 18 and the 
three-way catalyst 24. Accordingly, when providing such 
a three-way catalyst 26, it becomes possible to purify 
the unbumt HC and CO generated in a large amount 
during the engine warm-up operatnn by the three-w«y 
catalyst 26 from an early time after the start of the en- 
gine. 

In the embodinrients mentioned heretofore, as the 
-NPy absorbent, use is made of an absorbent 18 in 
which at least one substance selected from alkali met- 
ate, alkali earth metals, rare earth metals, and preckxjs 
metals is carried on the alumina. However, it is possible 
to use a composite oxide of an alkali earth metal writh 
copper, that, is a Ba-Cu-O system Np^ absorbent, in- 
stead of the use of such an NO^ absorbent 18. As such 
a composite oxkie of the alkali earth metal with copper, 
use can be made of, for example, Mnp2-BaCu02. In this 
case, platinum Pt or cerium Ce can be added. 

In this MnO^-BaCuC^ system Np^ absorbent, the 
copper Cu periorms the same catalytic function as that 
of the platinum R of the NO^ absorbent 18 mentioned 
heretofore. When the air-fuel ratk) is lean, the NO^ Is 
oxkfized by the copper Cu (2NO -i- O^ -» 2NO^ and dif- 
fused in the absorbent in the form of the nitric acid kxis 
NO3-. 

On the other hand, when the air-fuel ratio is mads 
rich, similarly the NO^ is released from the absort>ent, 
and this NO^ is reduced by the catalytk: function of the 
copper Cu. However, the NC^ reduction force of the cop- 
per Cu is weaker in comparison with the NO^ reductk)n 
force of the platinum R, and accordingly where the Ba- 
Cu-O system absorbent is used, an amount of NC^ 
which is not reduced at the releasing of Np^ is slightly 
increased in comparison . with the Np^ absorbent 18 
mentioned heretofore. Accordingly, where the Ba-Cu-O 
system absorbent is used, as shown in Fig/ 14 and Fig. 
15, preferably the three-way catalyst 24 is disposed 
downstream of the absorbent. 

Figure 16 and Figure 19 show a case where the 
present invention is applied to a diesel engine. Note that, 
in Fig. 16 and Fig. 19, the same constituent elements 
as those In Fig. 1 are shown by the same reference nu- 
merals. 

In the diesel engine, usually, in all ope ratkm states, 
combustion is carried out in a state where the excessive 
air ratka is more than 1 .0, that is, the average air-fuel 
ratio of the air-fuel mixture in the combustion chamber 
3 is lean. Accordingly, the; NO^ discharged at this tinie 
is absorbed irito the NO^ absorbent 18: On' the other 
hand, v^en the NO^ shoukj be released from the NO^ 
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absorbent 18, the air-tusl ratio of the inflow of exhaust 
gas to the NO^ absorbent 18 is made rich. In this case, 
in the embodiment shown in Fig. 16. the average air- 
fuel ratio of the aiMual mixture In the combustion cham- 
ber 3 is made rich, whereby the air-fuel ratio of the inflow 
of exhaust gas to the NO^^ absorbent 1 8 is made rich. In 
the embodiment shown in Fig. 19, the average air-fuel 
ratio of the air-fue) mbaure h the combustion chamber 
3 is made lean, and the hydrocarbon is fed into the ex- 
haust passage of engine upstream of the NO^ absorbent 
18. whereby the air-fuel ratio of the inflow of exhaust 
gas to the NQ^ absorbent IB is made rich. 

Referring to Fig. 1 6, in this embodiment, a load sen- 
sor 51 generating an output vottage proportional to the 
amount of depression of the accelerator pedal 51 is pro- 
vided, and the output vottage of this load sensor 51 is 
input via the AD converter 52 to the input port 35,^lso.— 
in this embodiment, a throttle valve 53 Is disposed in the 
intake duct 1 2. which throttle valve 53 is connected to a 
diaphragm 55 of a vacuum diaphragm device 54. A di- 
aphragm vacuum chamber 56 of the vacuum diaphragm 
device 54 is selectively connected with the atmosphere 
or a vacuum tank 58 v|a an electromagnetic switching 
valve 57. while the output port 36 of the electronic con- 
trol unit 30 is connected to the electromagnetic switch- 
ing valve 57 via a driving circuit 59. For the etectron\ag- 
netlc switching vah/e 57. a ratio between a time for whteh 
the diaphragm vacuum chamber 56 is communicated 
with the atmosphere and a time for which it is commu- 
nicated with the vacuum tank 58. that is, the duty ratio 
DUTY, is controlled. As this duty ratio DUTY becomes 
larger, the opening degree of the throttle vah/e 53 be- 
comes smaller. 

In this embodiment, when the NO^ shoutel be re- 
leased f roiri the NO^ absorbent 1 8, the amount of tnjec- 
tion from the fuel injector 11 is increased only by a con- 
stant amount AQ with respect to the requested injectkxi 
anwunt with which the best combustion ts obtained, and 
simultaneously the throttle vah/e 53 is opened to the pre- 
determined opening degree so that the average air-fuel 
ratk) of the air-fuel mixture in the combustton chamber 
3 becomes rich. Namely, when the amount of injectkxi 
from the fuel injector 1 1 is increased by only the constant 
amount AQ with respect to the requested injectton 
anrwunt with which the best combustion \s obtained, this 
increased eimount worth AQ is rK>t bumed well and fs 
discharged to the internr of the exhaust port 8 in the 
form of unbumt HC and CO. Also, at this time, the 
antount of air fed Into the combustkm chamber 3 Is de- 
creased by the opening operatton of the throttle vah/e 
53, and therefore the air-fuel ratio of the exhaust gas 
discharged to the biterior of the exhaust port 6 become 
rich. Accordingly, the air-fuel ratio of the inflow of ex- 
haust gas flowing into the Np^ absortjenl 18 becomes 
rk:h, and thus the NO^ is released from the UO^ absort>- 
ent 18. The amount AQ of trtcrease of fuel and amount 
of opening of the throttle valve S3 when the NO^ shouW 
be released from the NOj, absorbent 1 8 are preliminarily 



found by experiment. 

Figure 1 7 shows an interruption routine executed at 
predetermined time intervals for executing the above- 
mentioned control. 

5 Referring to Fig. 17, first of all, at step 500, a result 
obtained by adding £NE to the present engine speed 
NE is defined as £NE. Accordingly, this XNE indicates 
the cumulative value of the engine speed NE. Subse- 
quently, at step 501 , it is judged whether or not the cu- 

10 mulative engine speed £NE is larger than the predeter- 
mined value SNE. This predetermined value SNE indi- 
cates the cumulative engine speed from which it is es- 
timated that the NO^ in an amount of for example 50% 
of the NQ^ absorptk>n ability of the Np^ absortient 1 8 is 

IS absorbed therein. When £NE £ SNE, the processing cy- 
cle is completed, and when XNE > SNE. that is, when it 
is estimated that the NO,^ in an amount of 50% of the 
NOj( absorption ability of the Np^ absorbent 18 is ab- 
sorbed therein, the processing routine goes to step 502. 

20 At step 502, it is judged whether or not the exhaust tem- 
perature T is lower than the predetermined value , for 
example. 200'C. When T < T^, the processing cycle is 
completed, and when T & T.,, the processing routine 
goes to step 503, at which the NO^ releasing flag is set. 

US When the Npx releasing ftag is set. as will be mentioned 
later, the fuel injectbn amount is increased, and the 
throttle valve S3 is opened to the constant opening de- 
gree. 

Subsequently, at step 504, the count value C is In- 
30 cremented exactly by '1 '. Subsequently, at step 505. it 
is judged whether or not the count value C becomes 
larger than the predetermined value Co. that is, whether 
or not for example 5 seconds elapsed. When C ^ Cq. 
the processing routine Is completed, and when C be- 
as comes larger than Cq. the processing routine goes to 
step 506. at whfch the NO^ releasing flag is reset. When 
the Npx releasing flag is reset, as will be mentioned lat- 
er, the increasing operatbn of the fuel injection amount 
is stopped, and Ihe throttle vah/e 53 is fully opened. Ac- 
40 cordkigly, the air-fuel ratio of the exhaust gas flowing 
into the NO^ absorbent 18 is made rich for 5 seconds. 
Subsequentfy, at step 507. the cumutath/e engine epeed 
I>IE and the count value C are brought to zero. 
Figure 1 6 shows a main routine. 
4S Referring to Fig. 18, first of all, at step 600, the fuel 
injection amount Q is cateulated based on the output stsh" 
nals from the engine speed sensor 21 and the ktad sen- 
sor 51 . Subsequently, it Is Judged at step 601 whether 
or not the Np^ releasing flag has been set When the 
so Npx releasing flag has not been set. the processing rou- 
tine goes to step 607, at which the duty ratio DUTY is 
brought to zero, and subsequently the processing rou- 
tine goes to step 605. at which the control of the throttle- 
vah/e 53 is carried out At this time, the duty ratto DUTY 
S6 Is zero, and therefore the throttle vah/e 53 is retained at 
the fully open state. Subsequently, at step 606, the fuel 
hnjection processing is carried out. and the injection ' 
amount at this time becomes the injection annountQ cal- 
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culated at step GOO. 

On the other hand, when it is decided at step 601 
that the NO^ releasing flag has been set. the processing 
routine goes to step 602. at which the injection arrraunt 
increase value AO is calculated. Subsequently, at step 
603. the increase value AQ is added to the injection 
amount Q, to <^tain a new injection amount Q. Subse- 
quently, at step 604. the duty ratio DUTY is calculated. 
Subsequently, at step 605, the throttle valve 53 is 
opened to the opening degree determined by the duty 
ratio DUTY, and subsequently, at step 606, the fuel is 
injected from the fuel tniector 11 according to the injec- 
tion amount Q calculated at step 603. 

In the embodiment shown in Fig. 19, a reducing 
agent supply valve 60 is disposed 'm the exhaust pipe 
17, whi<^ this reducing agent supply valve 60 is con- 
nected.with a reducing agent tank 62 via a supply pump 
61 . The output port 36 of the electronic control unit 30 
is connected to the reducing agent supply valve 60 and 
the supply pump 61 via the driving circuits 63 and 64. 
respectrvety. In the reducing agent tank 62, a hydrocar- 
bon such as gasoline, tsoctane, hexane, heptane, light 
oil, kerostne, or the like or a hydrocarbon such as bu- 
tane, propane, or the like which can be stored in the 
state of a Tiquki is filled. 

In this embodiment, usually the air-fuel mixture in 
the combustion chamber 3 is burned under an excess 
air state, that is, in a state where the average air-fuel 
ratk> is lean. At this time, the Np^ discharged from the 
engine is absortded into the Np^ absorbent 18. When 
the NOx should be released from the NO^ absorbent 1 8, 
the supply pump 61 is driven and, at the same time, the 
reducing agent supply valve 60 is opened, whereby the 
hydrocarbon filled in the reducing agent tank 62 is sup- 
plied from the reducing agent supply valve 60 to the ex* 
haust pipe 17 for a predetermined time, for example, 
about 5 seconds to 20 seconds. The annount of supply 
of the hydrocart>on at this time is determined so that the 
air-fuel ratio of the inflow of exhaust gas flowing into the . 
Npx absorbent 18 becomes rich. Accordingly, at this 
time, the NOj^ is released from the Npx absorbent 18. . 

Figure 20 shows a routine for- executing the NO^ re- 
leasing processing, which routine is executed by Inter- 
ruption at every predetermined time interval. 

Referrinig to Fig. 20, first of all, at step 700, a result 

~ obtained by adding XNE to the present engine speed 
NE is defined as SNE. Accordingly, this £NE irKlicates 
the cumulative value of the engine speed NE. Subse- 
quently, at step 701 , it is judged whether or not the cu- 
mulative engine speed £NE is larger than ttte predeter- 
mined value SNE. This predetermined value SNE indi- 
cates a cumulative engine speed from which.it is.esti- 

— nr^ated that the Np^ in an amount of, for example, 50% 
of the NO, absorption at)ility of the NQ^ absorbent 1 8 is 
absorbed therein. When 2JSIE ^ SNE. the processing cy- 
cle is completed, and when INE > SNE. that is,; when it 
is estimated that the Np^ in an amount of SO^t^'of the ' 
Npx absorption ability of the NO^ absorbent 18 is ab- 



sort>ed therein, the processing routine goes to step 702. 
At step 702. it is judged whether or not the exhaust tem- 
perature T is kswer than the predetermined value T-, . for 
example, 200'C. When T < T,. the processing cycle is 

s completed, and when T s T,. the processing routine 
goes to step 703. at which the supply pump 61 is driven 
for a predetermined time, for example, about 5 seconds 
to 20 seconds. Subsequently, at step 704, the reducing 
agent supply vatve 60 is opened for a predetermined 

10 time, tor example, about 5 seconds to 20 seconds, and 
subsequently, at step 705, the cumulative engine speed 
£NE is brought to zero. 

As nrrantioned before, when the temperature is low- 
ered, the Npx absorbent 1 8 becomes not able to absorb 

IS the Npy. Hovraver, in all of the embodiments mentioned 
heretofore, the exhaust gas is always flows into the Np^ 
absorbent 18 during the operatk>n of the engine, and 
therefore the Np^ absorbent 16 is retained at a relatively 
high temperature. Accordingly, it becomes possible to 

^ cause the Np^ generated during the engine operatksn 
. to be absorbed in the t40^ absorbent 18 well. 

Claims 

1. An exhaust punficat»n device of an intemal com- 
bustion engine (1) conr^rising an NO^ absorbent 
(18) disposed in an exhaust passage (17) of said 
engine (1). wherein the exhaust gas continously 

30 flows Into the Np, absort>ent (18) during an opera- 
tion of said engine (1 ). 
characterized in that 

saki absorbent (16) comprisnng a catalyst, and 
3S absorbing NO^ wh^ the exhaust gas Is lean 

and releasing said absorbed NO^ when the ox- 
ygen concentration of the exhaust gas. is tow- 
ered, so that, 

when the exhaust gas is rich or the stoichk>met- ^ 
40 ^ ric air-fuel ratio unbumt HC and GO in the ex- 

haust gas react with the re leased Np^ to there-: . 
by reduce the NO^ 

2. An exhaust purifkatkxn device of an intemal conv 
4S bustksn engine according to claim 1 . wherein a pe- 
riod for which the air-fuel Fatk> of ttie exhaust gas 
flowing into the No^ absorbent is made lean and the 
No^ is absorbed in the No^ absorbent i s 50 times o r 
nrtnrfl tonnftr tt^»n thft pf?rf?T^ f Q*" which the oxygen. 

so concentiHtjQO in the exhaust flowing into the 
No^^sort>ent is k>wered so as to release the No^ 
from the No>x absorbent. - . 

3. An exhaust puriTication device of an intemal -com- 
66 bustkm engine accordtngtoclatm.1, wherein the air- 
fuel ratio of the exhaust gas flowing into the Np^ is 
absorbed into the No^ atjsoibent 
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4. An exhaust purification device of an internal com- 
bustion engine according to claim 1 , wherein the 
No,c absorbent contains at least one substance se- 
lected trom alkali metals.comprisjng potessium^so- 
dium^ lithiurri, . or cesium,, al kali eprth^ meia^.com- « 
prising barium or catoiurn , rare earth metals com- 
prising lanthanum or and contains platinum . 

5. An exhaust purification device of an internal com- 
bustion engine according to claim 1. wherein the io 
No^ absorbent comprises a composite oxide ol bar- 
ium and copper. 

6. An exhaust purification device of an Internal com- 
bustion engine according to claim 1 , wherein air-fu- is 
el ratio control means is provided lor controlling the 

„ ale-fuel ratio of the air-fuel mixture formed in an en- 
gine combustbn chamber, and the absorptfon of 
Noy absorbent and the releasing of No^ from the 
No^ absorbent are controlled by controlling the air- so 
fuel ratio of the air-fuel mixture formed in the engine 
combustion chamber by said air-fuef ratio control 
means. 

7. An exhaust purification devce of an internal com- 
bustion engine according to claim 6, wherein said 
air-fuel ratio control means is adapted to nr^e the 
air-fuel raXio of the atr-fuel ratio of the air-fuet mix- 
ture formed in the combustion chamt>er lean when 
the No^ should be absorbed into the No^ e^orbent so 
and to make the air-fuel ratio of the air-fuel mixture 
formed in the combustion chamber the stoichiomet- 
ric air-fuel ratto or rich when the No^ should be re- 
leased form the No^ absorbent 

35 

8. An exhaust purification device of an internal com- 
bustion engine according to claim 7, wherein the in- 
ternal combustion engine comprises a gasoline erv 
gine and said air-fuel ratio control means control the 
absorption of No;^ Into the No^ absorbent and the 40 
releasing of No^ absorbent by controlling the fuel 
amount supplied to the engine. 

9. An exhaust purification devk:e of an internal com- 
bustion engine according to claim 8, wherein said 4S 
air-fuel ratio control means maintains the air-fuel ra- 
tio of the air-fuel mixture formed in the combustion 
chamber at almost a constant lean air-4uel ration of 
more than 1 8.0 when the Np^ should be absorbed 
into the NO, absorbent. so 

10. An exhaust purification device of an interna) com- 
bustion engine according to claim 8, further com- 
prising memory means for storing in advance the 
anrraunt ol fuel determined in accordance with the ss 
operation state of the engine, said air-fuel ratto con- 
trol means is adapted to determine the. amount of 
fuel supplied to the engine based on the fuel amount 



stored in said memory meE^s. 

11. An exhaust purificatton device of an Internal com- 
bustion engine according to claim 8, further com- 
prising memory means for storing in advance the 
baste fuel amount determined in accordance with 
the operation state of the engine and an air-fuel ratio 
senisor which is provkied in the exhaust passage of 
the engine for detecting the air-fuel ratio of the ex- 
haust gas flowing in the exhaust passage, said air- 
fuel ratio control means is adapted to correct the 
baski fuel amount so that the air-fuel ratio of the ex- 
haust gas becomes the target air-fuel ratb by a 
feedback correctkvi coeffteient varied in accord- 
ance with the output signal of said air-fuel ratto sen- 
sor. 



1 2. An exhaust purification device of an internal engine 
according to claim 11, wherein said air^uei ratk> 
control means is adapted to correct the basic fuel 
amount so that the air-fuel ratb of the exhaust gas 
becomes the target air-fuel ratio by the feedback 
correction coeffksient when the No^ should be ab- 
sorbed into the 1^0^ absorbent and, at the same 
time, to correct said feedback correction coefficient 
by a (earning coefficient so that said feedback cor- 
rection coefficient fluctuates around a reference 
value, and sakl air-fuel control means is adapted to 
fix the feedback correction value to sakl reference 
value when the No^ shoukl be released from the Nc^ 
absorbent and, at the same time, to determine the 
amount of fuel to be supplied to the engine based 
on the learning coefTicient and the basic fuel 
amount. , 

13. An exhaust purfficatkin device of an internal com- 
bustion engine according to claim 7, wherein the in- 
ternal combustton engine comprises a dissel en- 
gine equipped with a fuel Injector for injecting the 
fuel into the combustion chamber and a ttirottle 
valve disposed in the intake passage of the engine; 
and said air-fuel ratio control means is adapted to 
comrol the absorption of No^ into the Ng^ absorbent 
and the releasing of No^ from the NOy absorbent by 
controlling the amount of injection from the fuel in- 
jector and the opening. degree of thpottle valve. 

14. An exhaust purjftcatkm device of an internal com- 
bustion engine according to claim 13. wherein said 
air-fuel ratio control means is adapted to mcrease 
the injection amount and to decrease the throttle 
valve opening degree when the No^ shoukl be re- 
leased from the No^ absorbent. 

16. An exhaust purification device of an internal com- 
bustion engine according to claim 1, further com- 
prising air-fuet ratio control rneans for controlling the 
air-fuel ratio of the exhaust gas discharged from the 



11 



EP 0 560 991 B1 



engine combustion chamber and flowing tnto the 
NOx absortient in the exhaust passage of the en- 
gine, and the absorption of No,; into the No,^ absorb- 
ent and the releasing of No^ f rom the No^j absorbent 
are controllable by controlling the alM usi ratio of the 
exhaust gas flowing into the No^ absorbent by said 
ratio control mear^. 

16. An exhaust purification device of an internal com- 
bustion engine according to claim 15. wherein said 
air-fuel ratio control mear^s is adapted to make the 
arr-fuel ratio of the exhaust ^s flowing into the N(\ 
absorbent lean when the No^ should be absorbed 
Into the NOx absorbent, white to make the air-fuel 
ratio of the exhaust gas flowing into the No^ atjsorb- 
ent the stoichiometric air-fuel ratk) or rich when the 
No^ should be released from the No, absorbent. 

17. An exhaust purification device of an tntemal com- 
bustion engine according to claim 16. wherein said 
air-fuel ratio control means ts adapted to supply a 
reducing agent to the interior of the'< exhaust pas- 
sage of the engine when the No^ should be released 
from the No^ ^sorbent 

18. An exhaust purification device of an internal com- 
bustion engine according to claim 17, wherein said 
reducing agent is made of a hydrocarbon. 

19. An exhaust purification device of an internal com- 
bustion engine according to claim 18, wherein said 
hydrocarbon comprises at least one merr^r se- 
lected from gasoline, isoctane, hexane. heptane, 
butane, propane, light oil, and kerosine. 

20. An exhaust purification device of an internal com- 
bustkm engine according to claim 1 , further com- 
prising Nc^ releasing control means which is suita- 
ble to lower the oxygen concentration in the exhaust 
gas flowing into the Not^ absorbent only for a second 

. set-up period preliminarily determined so as to re- 
lease the No^ from the Not^^ absorbent when the pe- . 
nod for whteh the air-fuel ratio of the exhaust gas 
flowing into the No,^ absorbent Is mads lean and the 
NOx is absorbed into the Nq^ absort>ent exceeds a 
preliminarily determined first set-up period. 

21. An exhaust purification device of an internal com- 
bustion erigine according to claim 20. wherein said 
Nox releasing control means is adapted to make the 
air-fuel ratio of the exhaust gas flowing into the Nc^ 
absort>ent the stotchtometric air-fuel ratk> or. rich 
when the-Noix should be released from the No^ ab- 
sorbent. 

22. An exhaust purification device, of an tntemal com- 
bustion engine according to claim 20, wherein the 
said NOy releasing control means is provided with 



No^ amount estimation means for estimating the 
anrraunt of No^ absorbed into the absorbent, 
and sakJ No^^ releasing control means is adapted to 
decMe that said first set-up period has lapsed when 
s the amount of Nci,, estimated by the No^ amount es- 
timation means exceeds a pretiminarity determined 
set-up amount 

23. An exhaust purification device of an internal coov 
10 bustk^n engine according to claim 22, wherein said 

No^ amount estimatnn means is adapted to decide 
that the amount of No,^ absorbed in the No^ absorb- 
ent exceeds said set-up amount when a cumulative 
value of an engine speed exceeds a preliminarily 
IS determined set-up value. 

24. An exhaust purificatbn device, of. an internal com- 
bustion engine according to cl^m 22, wherein said 
Mo^ amount estimatbn means is adapted to decide 

20 that substantially all of the No^ absorbed in the No^ 
absorbent was released when the air-fuel ratio of 
the air-fuel mixture formed in the engine combus- 
tion chamber is maintained at the stoichk>metric air- 
fuel ratk) or is rich for a predetermined time or more. 

£5 * 

25. An exhaust purfficatnn devk:e of an internal com- 
busticyi engine according to claim 20, wherein said 
second set-up period is sut>stantially less than 20 
seconds. 

30 

26. An exhaust purifhcation devk:e of an internal com- 
bustion engine according to daim 20, wherein aid 
No^ releasing control means is provided with a tem- 
perature sensor for detecting a temperature of the 

3^ exhaust gas flowing into the No^ atjsorbent. and 
said No^ releasing control means is provided with 
prohibition means which prohibits the lowering of 
the oxygen concentration in the exhaust gas flowing . 
into the Nq^ absorbent even if the period for whteh 

^ the Nq^t is absorbed into the NOxabsoft>ent exceeds - 
said first set-up period when the temperature of the 
exhaust gas flowing Into the Nc^ absortaent be- 
comes lower than a limit temperature at which the 
can be absorbed by the Nc^ absorbent. 

45 

27. An exhaust purification device of an intemal conrv 
bustion engine according to claim 26, wherein aid 
NOy releasing control means is adapted to immedi- 
ately lower the oxygen concentration in the exhaust 

so gas flowing into the No^ at>sorbent when the tem- 
perature of the exhaust gas flowing into the Nc^ ab- 
sorbent becomes higher than said limit temperature 
after the oxygen concentratk>n in the exhaust gas 
flowing into the No^ absortjent is towered by said 

BS prc^ibition means. 

28. An exhaust purificatkm device of an intemal com- 
bustion engine according to claim 1, wherein a fur- 
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ther catat/st which can reduce at least the No^ Is 
disposed in the exhaust passage of the engine 
downstream of the No>x absorbent. 

29. An exhaust purification device of an internal com- 
bustion engine according to claim 28. wherein said 
catalyst comprises a three-way catalyst 

30. An exhaust purification device of an Internal com- 
bustion engine according to claim 1 , wherein a fur- 
ther catalyst which can purify the unbumt HC and 
CO is disposed in the exhaust passage of the en- 
gine upstream of the No^ absorbent. 

31. An exhaust purification device of an internal com- 
bustion engine according to claim 30, wherein said 
catalyst comprises a three-way catalyst 

PatentansprQche 

1 . Eine Abgasrelnigungsvonichtung einer Brennkraft- 
maschine (1) umlaBt ein in einem Abgaskanal (17) 
der genannten Maschine (1) angeordnetes NO^- 
Absorbens (16), wobel das Abgas wahrend eines 
Betriebs der genannten Maschine (1) kontinuierlich 
in das NO^-Absorbens (IB) stromt, 

dadurch gekennzelchnet, daB 

das besagte Absorbens (IB) elnen Katalysator 
enthatt und 

NOx absorbiert. sobald das Abgas mager ist, 
soWie das erwShnte absorbierte NO^ f relgibt, 
sobaid die SauerstofTkonzentration dee Abga- 
ses abgesenkt wird, so daO, 
wenn das Abgas f ett ist oder das stochiometri- 
sche Luft/Kraftstoffverhaltnis aufweist, unver- 
brannter Kohlenwasserstoff und Kohlennrmn;- 
oxid im Abgas mit dem f relgegebenen NO^ rea- 
gieren. urn dadurch das Np^ zu reduzieren. 

2. Eine Abgasreinigungsvorrichtung einer Brennkraft- 
maschine nach Anspruch 1 , in wetcher eine Zett- 
spanne, wahrend der das Luft/Kraftstoffverhaltnis. 
des in das Np^-Absorbens stromenden Abgases 
mager eingestellt Ist und das NO^ im NOx-Absor- 
bens absorbiert wird, 50-maI oder mehr tanger als 
die Zeltspanne ist. wShrend der die Sauerstoffkon- 
zentration im in das NO^-Absorbens stromenden 
Abgas abgesenkt ist. um das Np^ vom NO^-Absor- 
bens f reizugeben. 

3. Eine Abgasreinigungsvorrichtung einer Brennkraft- 
maschine nach Anspruch 1 , in welcher das Luft/ 
Kraftstoffverhattnis des in das Np^-Absorbens stro- 
menden Abgases im Np^ -Absorbens absorbiert 
wird. : . . - . 



4. Eine Abgasreinigungsvorrichtung einer Brennkraft- 
maschine nach Anspruch 1 , in welcher dlas NOv- 
Absorbens mindestens eine aus Alkalimetatlen. die 
Kalium. Natrium. Lithium oder Caesium umfassen, 
s aus Erdalkaltmetallen. die Barium oder Keilzium 
umfassen, aus Seltenerdmetallen, die Lanthan 
Oder Yttrium umfassen. ausgewahtte Substanz ent- 
halt sowie Platln emschlieQt 

10 5. Eine Abgasreinigungsvorrichtung einer Brennkraft- 
maschine nach Anspruch 1 . in welcher das NO^- 
Absort>ens ein Verbundoxki von Barium und Kupfer 
enthatt. 

IS 6. Eine /^gasreiriigungsvorrichtung einer Brennkraft- 
maschine nacli Anspruch 1 , In welcher Luft/Kraft- 
stoffverhaltnis-Regeleinrichtungen vorgesehen 
Bind, um das Luft/Kraftstoffverhaltnis des in einem 
Brennraum der Maschine gebikleten Luft/Kraftstoff- 

20 gemischs zu regein, und die Absorption des NOx- 
Absorbens sowie die Freigabe von Np^ aus dem 
Npt -Absorbens durch Regein des Luft/Kraftstoff- 
verhaltnisses des im Brennraum der Maschine ge- 
bildeten Luft/Kraftstoffgemischs durch die genann- 

2S ten Luft/Kraftsloffverhaltnis-Regeleinrichtungen 
kontrolliert werden. 

7. Eine Abgasreinigungsvorrichtung einer Brennkraft- 
maschine nach Anspruch 6, in welcher die genann- 

30 ten Luft/Kraftstoffverhaltnls-Regeleinrichtungen 
dazu eingerk:htet sind. das Luft/Kraftstoffverhaltnis 
des im Brennraum gebikleten Luft/Kraftstoffge- 
mischs mager zu machen, wenn das Npj im Npj- 
Absorbens absorbiert werden soli, und das Luft/ 

3S KraftstoffverhSttnis des im Brennraum geblMeten 
Luft/Kraftstoffgemischs auf das stochtometrische 
Luft/Kraftstoffverhattnis oderfett einzustellen. wenn 
das Npx vom NO^ -Absorbens freigegeben werden 
soli. 

40 

a. Eine Abgasreinigungsvorrichtung einer Brennkraft- 
maschine nach Anspruch 7. wobei die Brennkraft- 
maschine elnen Ottomotor umtfaBt und die genann- 
ten Luft/KraftstoffverhaltnlsRegeleinrichtungen die 
45 Absorption von Np^ im NO^-Absorbens sowie das 
Freigeben von Npt aus dem Npy-Absbrbens durch 
Regein der dem Motor zugefQhrten Kraftstoffmenge 
kontrotlieren. 

so 9.' Eine Abgasreinigungsvorrichtung einer Brennkraft- 
maschine rtach Anspruch B, in welcher die genann- 
ten Luft/Kraftstoflverhaitnis-Regeleinrichtungen 
das Luft/Kraftstoffverhditnis des im-Brennraum ge- 
bildeten Luft/Kraftstoffgemischs auf nahezu einem 

ss konstanten mageren Luft/Kraftstoffverrialtnis von 
mehr als 1 8,0 halten, wenn das Np^ im NOx-Absor- 
bens absorbiert werden soli. - 
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10. Eine Abgasreintgungsvorrichtung einer Brennkraft- 
maschine nach Anspaich 8, die femer Spebherein- 
richtungen unrrfaBt, um tm voraus die in Oberein- 
stimmung mit dem Betriebszustand des Motors be- 
stimmte Kraftstoffmenge zu spetchem, wobet die 
genanntsn Luft/Kraftstoffverhaltnis-Regeleinrich- 
tungen dazu eingerichtet sind, die dem Motor zuge- 
fuhrte Kraftstoffmenge auf der Grurtdlage der in den 
besagten Speicheretnrichtungen gespeicherten 

. Kraftstofftnenge zu bestirmien. 

11. Etne Migasreintgungsvorrichtung einer Brennkraft- 
maschine nach Anspaich 8. die femer Spetcherein- 
richtungen, um im voraus die in Obereinstimmung 
mit dem Betriebszustand des Motors bestimmta Ba- 
sis-Kraftstoff mange zu spetchem, und etnen Luft/ 
Kraftstoffverhaltnisfuhler, der im Abgaskana) des 
Motors vorgasehen tst um Luft/Kraftstoffver- 
haltnis des im Abgaskanal stromeruien Abgases zu 
ermittein, umfaSt, wobei die genannten Luft/Kraft- 
stoffverhaltnis-Rsgeletnrichtungen dazu etngerich- 
tet sind. die Basts-Kraftstoffmenge zu korrigieren, 
so daB das Luft^raftstoffverhattnis des Abgases 
durch etnen in Obereinstimmung mit dem Aus- 
gangssignal des envahnten Luft/Kraftstoffverhalt- 
nisfOhters verandeiten RDckfQhrung-Korrekturko- 
effizienten zum Ziel-lajft/ Kraftstoffverhattnis wird. 

12. Eine Abgasreinigungsvorrichtung einer Brennkraft- 
maschine nach Anspruch 11. in wetcher die ge- 
nannten Luft/Kraftstoffverhaltnis-Regeleinrichtun- 
gen dazu eingerichtet sind. die Basis-KraftstolT- 
menge so zu Icorrigieren. daB das Luft/Kraftstoffver- 
h^tnis des Abgases durch den RflckfOhrung-Kor- 
rekturkoeffiztenten zum Ziel-Luft/Kraftstoffverhatt- 
nis wird, wenn das NO^ im NO^- Absorbens absor- 
biert warden sott. und glekshzeitig den besagten 
RQckf Ohrung-KorrekturkoafTizienten durch . einen 
l-emkoaffizientan so zu korrigieren, daS der besag- 
te RQckf uhrung-Korrekturlcoeffiztent um einen Be- 
zugswart he rum fluktuiert, und in welcher die ge- 
nannten Luft/Kraftstoffverhattnis-Regeleinrichtun- 
gen dazu eingerichtet sind, den RQckfOhrung-Kor- 
rekturwert auf den erwahnten Bezugswert festzu- 
setzen, wenn das Np^ vom Np^-Absorbens f reige- 
geben warden soli, sowie gleichzertig dte derti Mo- 
tor zuzuf uhrende Kraftstoffmenge auf der Grundla- 
ge des Lemkbeffizienten und der Basis- 
Kraftstoffimenge zu bestimmen. 

13. Eine Abgasreintgungsvonichtung einer Brennkraft- 
maschine nach Anspruch 7, wobei die Brennkraft- 
maschine einen Diesetmotor umfaBt. dermit einam 
Kraftstoff-EirwpritzventiJ, um dan Kraft st of! in den 
Brennraum einzusprttzen, sowie mit einer im An- 
sauglcahal des Motors angeordneten Drosselklap- 
pa ausgestattet ist; und wobei die genannten Luft/ 
Kraftstoffvarhaltnis-Regeleinrichtungen dazu ein- 



gerichtet sind, die Absorption von NO^ bn NO^-Ab- 
soft>ens sowie das Freigeben von NO^ aus dam 
NOy- Absorbens durch Regetn der Einspritzmenge 
aus dem Kraftstoff-Einspritzventil heraus urKJ des 
5 Offnungsgrades der Drossetklappe zu kontrollia- 
ren. 

14. Eine Ab^sreinigungsvorrichtung einer Brennkraft- 
maschine nach Anspruch 13, in weteher die ge- 

10 nannten Luft/Kraftstc^efhattnis-Regeleinrichtun- 
gen dazu eingerichtet sind, die Einspritzmenge zu 
vergrd&em sowie den Drosselklappendffnungs- 
grad zu verringem. wenn das NO^ vom Np^-Absor- 
bens f relgegeben werden soil. 

IS 

15. Eine Abgasreinrgungsvorrichtung einer Brennkraft- 
maschine nach Anspruch 1 , die femer Luft/Kraft- 

stoffverhattnis-Regeleinrichtungen umfadt. um das 
Luft/Kraftstoffverhaltnis des aus dem Motorbrenn- 

20 raum ausgestoQenen sowie in das NOx-Absorbens 
im Abgaskanal des Motors stromenden Abgases zu 
kontrollieren. wobei die Absorptksn des NO^ im 
NO](-Absorbens und das Freigeben des NO^ 
dem NOy-Absorbens durch Regein des Luft/Kraft- 

25 stoffverhaltntsses des in das NO^*ASsort>ens stro- 
menden Abgases dutch die genannten Verhattnis- 
Regeleinrichtungen kontrolliert>ar Ist. 

16w Eine Abgasreinigungsvorrichtung einer Brennkraft- 
30 maschine nach Anspruch 15, in wekdier die ge- 
nannten Luft/Kraflstoffverhaltnis-Regeleiririchtun- 
gen dazu eingerichtet sind, das Luft/Kraftstoffver- 
hattnis des in das NO^-Absorbens stromenden Ab- 
gases mager zu machen, wenn das NQ^ Im NOx* 
35 Absorbens absorbiert werden soil, htngegen das 
Luft/Kraftstoffverhaltnis des in das NO^- Absorbens 
stromenden Abgases auf das stochiometrische 
Luft/Kraftstoffvertiattnis oderf ett einzustetlen, wenn 
das NO^ aus dam Np^-Absorber^ freigeben wer- 
40 den soil. 

17. Eine Abgasreinigungsvorrichtung einer Brennkraft- 
maschine nach Anspruch 16, in welcher die ge- 
nannten Luft/Kraftstoffverhattnis-Regelelnrichtun- 
4S gen dazu eingerichtet sind, ein Reduktionsmittel in 
das Innere des Abgaskanals das Motors einzufflh- 
ren, wenn das KO^ aus dem NO^-Absortaens frei- 
gegeben werden solL 

so 18. Eine Abgasreinigungsvorrichtung einer Brennkraft- 
maschine nach Anspruch 17. wobei das genannte 
Reduktionsmittel aus einem Kohlenwasseretoff 
hergesteltt ist. — 

ss 19. Eine Abgasreinigungsvorri^tung einer Brennkraft- 
maschine nach Anspruch 1 8, Jn, welcher* der ge- 
nannte Kohlenwasserstoff- mindesteristeinon aus 
Benzin. Isooktan. Hexan. Heptan. Butan. Propan, 
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Leichtdl und Kerosin ausgewahlten Bestandteit um- 
faSt. 

20. EIne Abgasreinigungsvorrichtung einer Brenntcraft- 
maschine nach Anspaich 1, die femor NO^-Freiga- 
be-Regeleiniichtungen umfaBt. die geeignet stnd, 
die Sauerstoffkonzentration in dem in das NOx-Ab- 
sorbens stromenden AbgasnurfOreinezweite. pr§- 
liminar bestimmte Einstellzeftsp>anne zu vermin- 
dem, um das Np^ vom Np^-Absorbens fretzuge- 
ben, wenn die Zettspanne, wahrend watcher das 
Luft/Kraftstoffverhattnis des in das NO^-Absorbens 
stromenden Abgases mager gemacht ist und das 
NO]t Im Npx-Absorbens absorbiert wird. eine prali- 
mtn§r bestimmte erste Elnstellzeitspanne Qber- 
echreitet. 

21 . Eine Abgasreinigungsvorrichtung einer Brennlcraft- 
maschine nach Anspruch 20, in welcher die er- 
wahnten NOj(-Freigabe-Regeleinrichtungen dazu 
eingerichtet sind, das Luft/Kraftstoffyerhaitnis des 
in das NOx-Absorbens 6lr6meriden-At>gases auf 
das stochiometrische Luft/Kraftstoffverhattnis oder 
fett einzustellen, wenn das NO^ vom NO^-Absor- 
bens freigegeben werden sol). 

22. Eine Abgasreinigungsvorrichtung einer Brennkraft- 
maschine nach Anspruch 20, in welcher die er- 
wahnten NOx-Frelgabe-Regeleinrichtungen mil ei- 
ner NO^-Menge-Abschatzeinrichtung versehen 
sIrKi, um die Menge des im NO^-Absorbens absor- 
biert en NOx abzuschatzen, und die erwahnten Npx* 
Freigabe-Regeleinrichtungen dazu eingerichtet 
sind zu entscheiden, daQ die besagte erste Einstelt- 
zeitspanne verstrichen ist. wenn die Menge des 
durch die Np,t-Menge-Abschatzeinrichtung ge- 
schStzten Np^ einen praliminar beslimmlen Ein- 
stetlwert Oberschreitet. 

23. Eine Abgasreinigungsvorrichtung einer Brennkraft- 
maschine nach Anspruch 22, in weteher die ge- 
nannte ISfO^-Menge-Abschatzeinrichtung dazu ein- 
gerichtet ist zu enftscheiden, daB die Menge von im 
NOjt'Absorbens absorbiertem NO^ den erwShnten 
Einstellwert Oberschreitet. wenn ein kunujlativer 
Wert einer Motordrehzahl einen praliminar be- 
stimmten Einstellwert Qbersteigt 

24. Eine Abgasrelnigungsvorrfehtung einer Brennkraft- 
maschine nach Anspmch 22. In webher die ge- 
nannte NO^-Menge-Abschatzeinrichtung dazu ein- 
gerichtet ist zu entscheiden, daB tm wesenttichen 
das gesamte. im NO^-Absorbens absoiblerte Np^-^ 
freigegeben wurde. wenn das Luft/kraftstoffverhaH- 
nis des im Motorbrennraum gebildeten tuft/kraft- 
stoffgemischs fOr eine vorbestinrtmte Zeitspanne 
Oder linger auf dem stochiometrischen Ljjft/Kraft- 
stoffverhaltnis gehahen wird oder fett isL 



25. Eine Abgasreinigungsvorrichtung einer Brennkraft- 
maschins nach Anspruch 20, in webher die besag- 
te zweite Elnstellzeitspanne Im wesentlichen gerin- 
ger als 20 SekuruJen ist. 

5 

26. Eine Abgasreinigungsvorrichtung einer Brennkraft- 
maschine nach Anspruch 20, in webher die er- 
wahnten NOx-Freigabe-Regeieinrichtungen mit ei- 
nem Temperaturf Qhler versehen sind, um eine Tem- 

10 peratur des in das Np^-Absorbens stromenden Ab- 
gases zu ermttteln. und die erwahnten isKD^-Freiga- 
be-Regeleinrlchtungen mit Hinderungsmittein aus- 
gestattet sind, die das Vermindem der Sauerstoff- 
konzentration in dem in das Np^-Absorbens str6- 

is menden Abgas. lauch wenn die Zeitspanne, 
wahrend webher das Npx im Np^-Absprbens ab- 
sorbiert wird, die besagte erste Elnstellzeitspanne 
Oberschreitet, falls die Temperatur des in das NO^- 
Absorbens stromenden Abgases niedriger ajs eine 

20 Grenztemperatur wird. bei welcher das NO^ durch 
das Np(-Absorbens atssorbiert werden. kann, ver- 
hindem. 

27. Eine Abgasreinigungsvorrichtung einer Brennkraft- 
2S maschine nach Anspruch 26, in webher die er- 
wahnten NOx-Freigabe-Regeleinrichtungen dazu 
eingerichtet sind. . die Sauerstoffkonzentration in 
dem in das Np^-Absorbens stromenden Abgas au- 
genblickiich zu vermirvdem, sotsald die Temperatur 

30 des in das Np^-Absorbens stromenden Abgases 
hoher als die besagte Grenztemperatur wird. nach- 
dem die Sauerstoffkonzentration in dem in das 
Npx-Absorbens stromenden Abgas durch die er- 
wShnten Hinderungsmtttel vermtndert ist. 

35 

28. Eine Abgasreinigungsvorrichtung einer Brennkraft- 
maschine nach Anspruch 1 . in welcher ein weiterar 
Katalysator, der mindestens das Np^ reduzieren : 
kann, in dem Abgaskanal der Maschine stromab 

40 von dem Np^-Absorbens angeordnet ist. 

29. Eine Abgasreinigungsvorrichtung einer Brennkraft- 
maschine nach Anspruch 28, in welcher der go- 
nannte Katalysator einen Dreiwsgekatatysator um- 

45 fast. 



30. Eine Abgasreinigungsvorrichtung einer Brennkraft- 
maschine nach Anspruch 1 . in welcher ein weiterer 
Katalysator. der unverbrannten KohlenwasserstofI 
60 und Kohtenmonoxid reinigen kann, im Abgaskanal 
der Maschine stromauf von dem NOx-Absorbens 
angeordnet Ist 



31. Eine Ab^sreinigungsvorrichtung einer Brennkraft- 
ss maschine nach Anspaich 30, in webher der besag- 
te Katalysator ehen Dreiwegekatalysator umfaOt. 
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Revendlcatlons 

1. Un dispositif cfdpuration du gaz d*dchappenrtent 
d'un moteurd combustion interne (I) comprenant un 
absortaant de NO^ (18) disposd dans un passage 
d'dchappement (17) dudit moteur (1), dans lequel 
la gaz d'dchappement s'dcoute de mani^re conti- 
nue dans fabsorbant de NO^ (18) pendant (a fonc- 
tionnement dudit moteur (1), caractdrisd en ce que 
iedit absorbant da NO^ (18) comprend un cataly- 
seur absorbant le NQ^ est absort}d lorsque le gaz 
d*dchappement coi^espond au mdlange pauvre et 
libSrant Iedit H<\ lorsque la concentration en oxy- 
gens du gaz d'6chappement est diminude. de telle 
sorte que. loi^ue le gaz d'dchappement corres- 
pond au melange rtche ou 6gal au rapport £ur/car- 
burant stoechiom6trique. les HC et CO non brOlds 
presents darts le d'dchappement rdagissent 
avec le NO^ libdrd, da mani&re & rMuire le NO^. 

2. Un dispositif d'Spuration du gaz d*dchappement 
d'un moteur k combustion interne seiori la revendi* 
cation 1, dans tequel la durde pendant taquelle le 
rapport air/carburant du gaz d'^appement qui 
s'^coule dans fabsorbant de Np^ est rendu pauvre 
et le NOx est absorbd dans i'absorbant de NO^ est 
50 fois plus longue que la durte pendant taquelle 
la concentration en oxyg6ne du gaz d'6chappement 
qui s'dcoule dans rabsort>ant da NO^ est diminude 
afin da lit>drer la Np^ da Tabsortiant de NO^ 

3. Un dispositif d*dpu ration du gaz d'dchappement 
d'un moteur k ccvnbustion interna salon la revendi- 
cation 1 . dans lequel le ra^^rt air/carlaurant du gaz 
d*6chappement qui s'dcoule dans le Np^ est absor- 
bs dans fabsorbant de ^40^. 

4. Un dispositif d'dpuration du gaz d'dchappement 
d'un moteur k combustion interne seton la reverKli- 
cation 1 , dans lequel rabsort>ant de NO^ contient 
au moins una substance choisia parmi les mdtaux 
alcallns comprenant le potassium, le sodium, le li- 
thium ou te c6sium les mStaux alcalino-terreux 
comprenant le baryum ou le calcium, les mdtaux de 
terres rares comprenant te lanthane ou lyttriunr), et 

contient du platine. 

5. Un dispositif d'dpuratlon du gaz d'6chappement 
d'un moteur k combustion interna sekxi la revendi- 
cation 1, dans lequel I'absorbant de NO^ comprerwJ 
un oxyda composite de baryum et de cuivre. 

^6... Un disposit'rf cfdpuration du gaz d'dchappement 

d'un moteur k combustion nnteme selon ta revendi- 
catton 1 , dans lequel des moyens de contrOle du 
rapport air/carburant sont prdvus pour contrdler le 
rapport air/carburant du m6lange air/carburani for- 
m6 dans une chambre de combustion du moteur, et 



dans lequel ■'absorption par i*at}sort>ant da Np^ et 
ta libSratron du Np^ k partir de rabsortsant de Np^ 
sont contr6l6s en contrdlant le rapport air/carburant 
du melange air/carburant formd dans la chambre 
s de ccvnbustion du moteur par ftntermddiaire desdits 
moyens de contr&te du rapport air/carburant. 

7. Un dispositif d'dpuration du gaz d'dchappement 
d'un moteur k combustion inteme selon la revend'h 

10 cation 6, dans lequel lesdits moyens de contrdle du 
rapport air/carburant sont aptes k rendre pauvre le 
raj;^ort air/carburant du melange air/carburant for- 
m6 dans la chambre da combustion lorsque le Np^ 
doit 6tre absorb^ dans Tabsortiant de Np^, et k ren- 

is dre le rapport air/carburant du melange air/carbu- 
rant formd dans la chambre de combustion dgal au 
F^)port air/carburantj5t6echom6tnque ou rtche lors- 
que le NP( doit dtre libdrd da fabsorbant de Np,^ 

20 8. Un dispositif d'dpuration du gaz d'6chappement 
d'un moteur k combustion inteme selon la revendi- 
cation 7, dans lequel la moteur k combustion inter- 
ne est constitud par un moteur k essence et dans 
lequel lesdits rrKTyens de contrdle du rapport air/car- 

2S burant contrfilent fabsorption de Npj dans fabsor- 
bant de Npx et la liberation par fatisortsant de Np^ 
en contr5tant la quantity de carburant foumie au 
moteur. 

30 9. Un dispositif d'dpuratton du gaz d'dchappement 
d'un moteur k combustion inteme selon ta revendi- 
cation 8, dans lequel lesdits moyens de contr^ du 
rapport air/carburant maintiennent le rapport air/ 
carburant du mdlange arr/carburant formd dans la 

3s chambre de combustion k un rapport air/carburant 
pauvre presque constant. supSrieur k 18,0 l»^ue 
le Npx doit dtre absorbs dans I'absorbant de Np,. 

10. Un dispositif d'dpuration du gaz d'Schappement 
40 d'un moteur k corrtbustion inteme seton ta revendi-. 
cation 8. comprenant en outre das moyens de mise 
. en mdmoire destinds k mettre en m^moire k favan- 
ce ta quantity de carburant ddterminde en fonction 
de I'dtat de fonctionnement du moteur. lesdits 
4S moyens de contrdle du rapport air/caiburant dtant 
aptes k ddterminer ta quant'itd de carburant foumie 
au moteur sur ta base de la quantity de carburant 
stockde dans lesdits moyens da mise en mSmoire. 

so 11. Un dispositif d'dpuratkxi du gaz d'^chappement 
d'un moteur k connbustion inteme selon la revendi- 
cation 8. comprenant en outre des moyens de mise 
en m6moire destines k mettre en mdmoire k favan- 
ce la quantity de carburant de base ddterminde en 

ss fcviction de f 6tat de fonctionnement du rrxTteur et 
un capteur du rapport. air/carburant quj est prdvu 
dans le passage d'Schappement du rinoteur afin de 
mesurer le rapport air/carburant du gaz d'dchappe- 
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ment qui s'dcoule dans le passage d'dchappement, 
lesdits moyens de contr6le du rapport air/carburant 
Stant aptes & corriger la quantUd de carburant de 
base, de telle sorte que le rapport air/carburant du 
gaz d'dchappement devienne le rapport air/carbu- s 
rant de constgne, par un coefficient de correction k 
rdtroactton qui varie en fonction du signal do sortie 
dudit capteur da rapport air/carburant. 

12. Un dispositif d'dpuration du gaz d'^appement io 
d'un moteur k combustion interne safon la revendi- 
cation 11, dans tequel tesdits nrrayens de contr&le 

du rapport air/carburant sont aptes k corriger ta 
quantity de carburant de base, de telle sorte que le 
rapport air/carburant du gaz d'dchappement de- is 
vienne le rapport air/carburant de constgne. par le 
coefficient^de correction k rfilroaction lorsque le 
NOjt doit Stre absorbd dans i'absorbant da NOj^ et 
en mdme temps, k corriger ledit coefficient de cor- 
rection k retroaction par un coefficient d'apprentis- ^ 
sago de telle sorte que ledit coefficient de correction 
& retroaction fluctue autour d'urie valeur de rSfdren- 
ce, et dans lequel lesdits nDoyens de contrQIe du 
rapport air/carburant sorit aptes k fbcer la valeur de 
la correction k retroaction lorsque le NO^ doit dtre es 
\\b&r6 da Fabsorbant de Npx et, en mdme temps, k 
ddtenmtner la quantitd de carburant k foumir au mo- 
teur su r la l>ase du cbefHcient cf app rentissage et de 
la quantitd de carburant de base. 

30 

13. Un dispositif d'dpuration du gaz d'dchappement 
d'un moteur a combustion interne selon la revendt- 
cation 7. dans lequet le moteur k combustion inter- 
ne est oonstttud par un moteur diesel 6quip6 d'un 
injecteur de carburant pour tnjecter du carburant 3S 
dans la chambre de connbustion et d'un papiilon dee 
gaz dispose dans le passage d*admis8ion du mo- 
teur; et lesdits moyens de contrdle du rapport air/ 
carbu rant sont aptes k contrOler I'absorptfon de Np^ 
dans rabsorbant de Npx et la liberation de NO^ de 40 
Tabsorbant de NO^ en contrdlant la quantrte k injec- 

ter par I'tnjecteur de carburant et le degre d'ouver- 
ture du papiilon des gaz. 

14. Un dispositif d'dpuration du gaz d'echappement ^ 
(fun moteur a combustion Interne selon la revendi- 

cation 13, dans lequel lesdits moyens de contrdle 
du rapport air/cart>urant sont aptes & augmenter la 
quantite k injecter et pour diminuer le degre d'ouver- 
ture du papiilon des gaz lorsque le NO^ doit etre so 
Itbere de i'absorbant do Np^ 

IS. .Un dispositif d*6puratlon du gaz d'echappement 

d'un moteur k combustion interne selon la revendi- 
cation 1 , comprenant en outre des moyens de con- ss 
trQIe du rapport air/carburant destines k contr6ler le 
rapport air/carburant du gaz d'echappement de- . 
charge de la chambre de contbusUon du moteur et 



s'ecoulant dans t'at>sort>ant de NO^ dans le passa- 
ge d'echappement du moteur, et dans lequel Tab-' 
sorption de Np^ dans I'absorbant de NO^ et ta libe- 
ration de NQk de I'absorbant de NO^ sont suscep- 
tibles d'etre contrOies en contrdlant le rapport air/ 
carburant du gaz d'echappement qui s'ecoule dans 
fabsortiant de NO^ ^ I'aide desdits moyens de con- 
trOle du rapport 

16. Un dispositif d'epuration du gaz d'echappement 
d'un moteur k combustion interne seton la revendi- 
cation 15. dans lequel lesdits moyens de contrdle 
du rapport air/carburant sont aptes k rendre pauvre 
le rapport air/cart>urant du gaz d'echappement qui 
s'ecoule dans fabsorbant de NOx lorsque le NC>x 
doit etre absorbe dans fabsorbant de N(\. et pour 
rendre le rapport Jair/cart>u rant du gaz d'echappe- 
ment s'ecoulant dans t'absort>ant de Np^ egal au 
rapport air/carburant stoechiometrique ou riche 
lorsque le Np^ doit dtre libere de rabsorbant de 

17. Un dispositif cfepuration du gaz d'echappement 
d'un moteur k combustion interne selon la revendi- 
cation 16, dans tequel lesdits moyens de contidte 
du rapport air/carburant sont aptes k foumir un 
agent reducteur k I'interieur du passage d'echappe- 
ment du moteur lorsque le Np( doit dtre libere de ' 
FabsOTbant de Np^. 

1& Un dispositif d'epuration du gaz d'echappement 
d'un moteur k combustion interne selon la revend'h 
cation 17. dans lequel ledit agent reducteur est 
oonstitue par un hydrocarbure. 

19. Un dispositif d'epuration du gaz d'echappement 
d'un moteur k cwnbustion interne selon la revendi- 
cation 1 8, dans lequel ledit hydrocarbure comprend 
au molns un element choisi panni I'essence, llsooc- 
tane, fhexane. I'heptane. le butane, le propane, : 
fhuile legere et le kerosene. 

20. Un dispositif d'epuration du gaz d'echappement-. 
d'un moteur k combustion irrteme selon ta revendl- 
cation 1 , comprenant en outre des moyens de con- 
trdle de la liberation de Np^ qui sont appropries 
.pour reduire la concentration en oxygdne du gaz 
d'echappement qui s'ecoule dans I'absorbant de 
Npx seulement pendant une seconde duree f}x6e 
determinee au prealable de maniere k libSrer le 
Npx de rabsorbant de Np^ lorsque la duree pen- 
dant laquelle le rapport air/carburant du gaz 
cfechappement qui s'ecoule dans rat>sort>ant de 
Npx est rendu pauvre et le Np^ est absorbe dans 
fabsorbant de Np^ depasse une premiere duree 
fbcee determinee au prealable. 



21. Un dispositif d'epuration du gaz d'echappement 
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cf un moteur k combustion interne salon ta ravendi- 
cation 20, dans lequel lesdrts moyens de contrdls 
de ta libdraAion de NO^ sont aptes k rendra la rap- 
port air/carburant du gaz d'^chappament qui 
s'^coule dans fabsorbant de NO^ 6gal au rappoit 
air/carburant stoechiorndtrique ou riche lorsque la 
NO^ doit dtre libdrd de {"absorbant de NCV 

22. Un disposttif d'6pu ration du gaz d'dchappement 
d'un rTK>teur k combustion interne salon la revendi- 
cation 20, dans lequel lesdils moyens de contr6la 
de ta Itbdration de NO,^ sont dotds da moyens d'es- 
timation de la quantity de NO^ absorbde dans Tab- 
Gorbant de NO^. et lasdits moyens de contrdle de 
la Itbdratton de NO^ aptes ^ decider qua ladits 
premidra durSe fixde s'est Scoulde lorsqua ta quan- 
tity de NOjt estimfie par les moy_ens_d'estimation de 
la quantity da NOt^ d6 passe una quantity fixya dd- 
terminye au pryalable. 

23. Un dtspostttf d'ypuration du gaz d'ychappement 
d'un moteur k combustion interne selori la revendi- 
cation 22, dans lequel lesdits moyens d'estinrtatton 
de la quantity de NQ^ sont aptes k dycider que la 
quantity de NO^ absorbye dans Tabsorbant de Np^ 
dypasse ladite quantity fbcya torsqu'una valour cu- 
mutya d'una Vitesse du moteur dypasse una valeur 
fixya dytarminye au pryalable. 

24. Un dispositif d'ypuration du gaz d'ychappement 
d'un moteur k combustion interne salon la revandi- 
cation 22, dans lequel lesdits moyens d'estimation 
de la quantity de Np^ sont aptes k dyctdar ei le NO^ 
^>sofby dans I'absorbant de Np^ a yty libyry sen- 
siblement en totality lorsqua le rapport air/caiburant 
du mytemge air/carburant formy dans ta chambre 
de combustion du moteur est malntenu au niveau 
du rapport air/carburant stoechiomytrtque ou est ri- 
che pendant une durye prydytermlnye ou pluskmg- 
temps. 

25. Un dispositif d'ypuration du gaz d'ychappenr\ent 
d'un moteur d combustion tntame selon la revandi- 
cation 20, dans lequel ladite seconde durye fixya 
est eenstblement infyrf eure k 20 secondes. 



se ladite premidre durye fixye lorsque la tempdra- 
ture du gaz d'ychappement qui s'ycoule dans I'ab- 
sorbant da Npx devient inf yrieure k une tempyra- 
ture limite pour taquetle le NO^ peut ytre atisorby 
s par I'absortsant de htO^ 

27- Un dispositif d'ypuration du gaz d'ychappement 
d'un moteur k combustion interne selon revendh 
cation 26. dans lequel lesdits moyens de contrdle 

f o de la libyration de NO^ sont aptes k diminuer Immy- 
diatement la concentration en oxygyna du gaz 
d'ychappement qui s'ycoule c^s I'absortiant de 
Npx lorsque ta tempyrature du gaz d'ychappement 
qui s'ycoule dans I'absortiant de Np^ devient supy- 

is rieure k tadite tempyrature limite apr^s que ta con- 
centration en Gxygyne du gaz d'ychappement qui 
s'ycoule dans I'absortiant de Np^ a yty .d'Bntouye. 
par lesdits moyens d'interdictton. 

20 2a Un dispositif d'ypuration du gaz d'ychappement 
d'un moteur k combustion interne selon la revertdi- 
cation 1, dans lequel un autre catalyseur capable 
da ryduira au motns le NO^ est disposy dans le pas- 
sage d'ychappement du moteur, en aval de Fabsor- 

2S bant de Np^. 

29. Un dispositif d'ypuration du gaz tfychappement 
d'un moteur k combustion interne selon ta revendi- 
cation 2S, dans lequel ledit catalyseur comprend un 

30 catalyseur k trois votes. 

30. Un dispositif d'ypuration du gaz d'ychappement 
d'un moteur k combustion interne selon tei revendi- 
cation 1, dans lequel un autre catalyseur capable 

3S de purifier la quantity de HC et de CO non brQiys, 
est disposy dans le passage d'ychappement du 
nrK>teur, en amont de I'absorbant de Np^. 

31. Un dispositif d'ypuratkvi du gaz d'ychappement 
40 d'un moteur k combustion interne selon la revendi- 

cation 30, dans lequel ledit catalyseur comprend un 
catalyseur k trcMS voles. 



45 



26. Un dispositif d'ypuration du gaz d'ychappement 
d'un moteur & combustion interne selon la revendi- 
cation 20,: dans lequel lesdits moyens de contrdle 
de ta libyration da NO^ sont munis d'un capteur de so 
tempyrature afin de mesurer la tempyrature du gaz 
d'ychappement qui s'ycoule dans I'absorbant de 
NO]p et lesdits moyens.de. oontrOle de la libyiation 
de NO^ sont munis da moyens d'interdiction qui in- 
terdisent diminution de ta cor^entration en oxy* ^ 
gyne du gaz d'ychappenient qui s'ycoule dans Pab- 
sort>ant de NO,^ mSme st la durye pendant taquelle 
le Npx est at>sorby dans Pabsorbant da Np^ dypas- 
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Fig. 1 
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Fig. 2 
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Fig.4 
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Fig. 6 
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Fig. 7(A) 
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Fig. 8 
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Fig .13 



CALCULATION 
Q? TAJ 



CALCULATION 
OF TP 




TAU^TP- KtF-G 



c 



RETURN 



3 



29 



EP 0 560 991 B1 ' r 



Fig.14 
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Fig. 16 
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Fig. 17 
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Purification device, for IC engine exhaust emissions - comprised 
absorber located in engine exhaust path, with emissions flowing 
constantly through it and being absorbed or released for lean and rich 
air- fuel ratios respectively) 
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NOx absorbent (18) is disposed in the exhaust gas path in an 
xntemal combustion, engine and exhaust gas is adapted to flow 
constantly through the absorbent during the operation of the engine 
The absorber removes NOx emission when an air-fuel ratio of exhaust gas 
flowing into it is lean and, when an air-fuel ratio of exhaust gas 
becomes equal to the theoretical air-fuel ratio or rich, it discharges 
NOx previously absorbed. B.wiaxHtsB 

aas il^Li^'^fn l^^ entire range of operation of the engine, lean mixed 
gas is burnt in the. combustion chamber (3) and NOx generated at this 
time is absorbed by the absorber. An air- fuel ratio of exhaust gas 
, flowing into the NOx absorber is periodically made eoual to the 
-theoretical value or rich, and NOx having been earlier absorbed is 
discharged and reduced at the same time. 
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